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COMPLAINT 

(Filed March 22, 1948) 

Plaintiffs allege: 

I. Plaintiff, Stanhope Nixon, is a citizen of the United 
States of America and a resident of Milltown, County of 
Middlesex, in the State of New Jersey, and Plaintiff, 
Nixon Nitration Works, is a corporation organized and 
existing under and by virtue of the laws of the State of 
New Jersey and having its principal place of business at 
Nixon, New Jersey; 

n. Defendant, Lawrence C. Kingsland, is a citizen of 
the United States of America and officially a resident of 
the District of Columbia, and is the Commissioner of 
Patents of the United States of America, duly appointed 
and qualified. 

III. This is a suit brought under Revised Statutes, 
Section 4915 of the Laws of the United States of America, 
35 U. S. Code, Sec. 63. 

rV. Heretofore, prior to December 21, 1944, Plaintiff, 
Stanhope Nixon, was the original, first and sole inventor 
of a new and useful Process For Making Thermoplastic 
Molding Pellets, not known or used by others in this 
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country, and not patented or described in any printed 
publication in this or in any foreign country, and nol 
in public use or on sale in this country prior to the inven¬ 
tion and discovery thereof by said Stanhope Nixon, oi 
for more than one year prior to his application for Letters 
Patent of the United States of America therefor as here¬ 
inafter recited, and for which invention no applicatioii 
for Letters Patent had been filed by him or his legal 
representatives or assigns in any foreign country more 
than twelve months prior to the said application for 
United States Letters Patent, and which invention hac 
not and has not been abandoned. Said invention pertains, 
among other things, generally, to a process for making 
molding pellets of thermoplastic material, suitable for use 
in charging plastic injection molding machines; 

V. Plaintiff, Stanhope Nixon, being, as herein abov(; 
recited, the original, first and sole inventor of said inven ¬ 
tion and entitled to a patent therefor, on December 21, 
1944, duly filed in the United States Patent Office an 
application for Letters Patent on said invention, said 
application complying in all respects with the require¬ 
ments of law in such cases made and provided, and therein 
did particularly point out and distinctly claim his inven¬ 
tion, and said application was given Serial No. 569,197 
by the Commissioner of Patents. 

VI. By proper instrument in writing, duly recorded 
in the United States Patent Office on January 15, 194S, 
Plaintiff, Stanhope Nixon, assigned his entire right, title 
and interest in and to the said application for patent, to 
Plaintiff, Nixon Nitration Works. 

Vn. Said Stanhope Nixon duly prosecuted his afore¬ 
said application and claims before the Commissioner of 
Patents, and, in the course of such prosecution, clear! ’ 
defined, delimited and pointed out in the claims thereo)f 
his invention aforesaid. I 
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Vni. In said application for patent there appear 
claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, IS, 19 and 20, which, as amended bv proper proceed¬ 
ings in the Patent Office, read as follows: 

1. The process of making thermoplastic molding 
pellets comprising the making of a solvent-free gran¬ 
ular mixture, containing more than approximately 
0.5% moisture, of a granular, plasticizable, thermo¬ 
plastic compound with plasticizer, in desired propor¬ 
tions, then drving the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under condi¬ 
tions such as to maintain the granular character of 
the mixture, next feeding the granular, dried mixture 
directly to a hot extrusion machine through a closed 
conduit,'then subjecting the mixture in said machine 
to heat and pressure to extrude continuously there¬ 
from a rod of desired size, permitting said rod to 
harden, and finally cutting the rod into sections of 
proper length for molding pellets. 

2. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, 
containing more than approximately 0.5% moisture, 
of a gi^anular, plasticizable, thermoplastic compound 
with plasticizer, in desired proportions, drjdng the 
granular mixture to remove all moisture therefrom 
in excess of 0.5%, under conditions such as to main¬ 
tain the granular character of the mixture, feeding 
the grjinular, dried mixture directly to a hot extru¬ 
sion machine, homogenizing said mixture in said 
machine, subjecting the homogenized mixture to heat 
and pressure to extrude continuously from said 
machine a rod of desired size, permitting said rod 
to harden, and cutting said rod into sections of proper 
length to form molding pellets. 

3. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining' more than approximately 0.5% moisture, of 
a granular, plasticizable, thermoplastic compound with 
plasticizer and pigment, in desired proportions, dry- 





ing the granular mixture to remove all moistujre 
therefrom in excess of 0.5%, under conditions su<|jh 
as to maintain the granular character of the mixture, 
feeding the granular dried mixture directly to a hot 
extrusion machine, homogenizing said mixture in said 
machine, and subjecting the homogenized mixture to 
heat and pressure in said machine to extrude contin¬ 
uously therefrom a rod of desired size, permitting 
said rod to harden, and cutting said rod into sections 
of proper length to form molding pellets. | 

4. The process of making thermoplastic moldii^g 
pellets comprising making a solvent-free mixture, coln- 
taining more than approximately 0.5% moisture, of 
a granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granu¬ 
lar mixture to remove all moisture therefrom in exce^ss 
of 0.5%, under conditions such as to maintain the 
granular character of the mixture, feeding the granu¬ 
lar dried mixture directly to a hot extrusion machine, 
forcing said mixture in said machine through a screen 
to homogenize the mixture, subjecting the homogen¬ 
ized mixture to heat and pressure in said machine 
to extrude continuously therefrom a rod of desired 
size, permitting said rod to harden, and cutting said 
rod into sections of proper length to form moldiag 
pellets. 

5. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, cen- 
taining more than approximately 0.5% moisture, of 
a granular, plasticizable, thermoplastic compound 
with plasticizer, in desired proportions, heating a 
continually moving, relatively thin layer of granujes 
of said mixture to remove all moisture therefrom in 
excess of 0.5%, feeding the granular dried mixture 
directly to a hot extrusion machine, homogenizing 
said mixture in said machine, subjecting the homo¬ 
genized mixture to heat and pressure therein to ex¬ 
trude continuously therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod 
into sections of proper length to form molding pellets. 

6. The process of making molding pellets compris¬ 
ing making a solvent-free granular mixture, conta^- 



8 


ing more than approximately 0.5 % moisture, of acety- 
lated cellulose and plasticizer, in desired proportions, 
drying the granular mixture to remove all moisture 
therefrom in excess of 0.5%, under conditions such 
as to maintain the granular character of the mixture, 
feeding the granular dried mixture directly to a hot 
extrusion machine, subjecting the mixture to heat and 
pressure in said machine to extrude continuously 
therefrom a rod of desired size, permitting said rod 
to harden, and cutting said rod into sections of proper 
length to form molding pellets. 

7. The process of making molding pellets of acety- 
lated cellulose comprising making a solvent-free mix¬ 
ture, containing more than approximately 0.5% mois¬ 
ture, of granular acetylated cellulose with plasticizer, 
in desired proportions, drying the granular mixture 
to remove all moisture therefrom in excess of 0.5%, 
under conditions such as to maintain the granular 
character of the mixture, feeding the granular dried 
mixture directly to a hot extrusion machine, homogen¬ 
izing said mixture in said machine, subjecting the 
homogenized mixture to heat and pressure in said 
machine to extrude continuously therefrom a rod of 
desired size, permitting said rod to harden, and cut¬ 
ting said rod into sections of proper length to form 
molding pellets. 

8. The process of making molding pellets of acety¬ 
lated cellulose comprising making a solvent-free mix¬ 
ture, containing more than approximately 0.5% mois¬ 
ture, of granular acetylated cellulose with plasticizer 
and pigment, in desired proportions, drying the gran¬ 
ular mixture to remove all moisture therefrom in 
excess of 0.5%, under conditions such as to maintain 
the granular character of the mixture, feeding the 
granular dried mixture directly to a hot extrusion 
machine, I homogenizing said mixture in said machine, 
subjecting the homogenized mixture to heat and pres¬ 
sure in said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper 
length to form molding pellets. 
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9. The process of making molding pellets of acety- 
lated cellulose comprising making a solvent-free mix¬ 
ture, containing more than approximately 0.5% mois¬ 
ture, of granular acetylated cellulose with plasticizer, 
in desired proportions, heating a continually moving, 
relatively thin layer of granules of said mixture to 
remove all moisture therefrom in excess of 0.5%, 
feeding the granular dried mixture directly to a hot 
extrusion machine, subjecting said mixture to heat 
and pressure in said machine to extrude continuously 
therefrom a rod of desired size, permitting said rod 
to harden, and cutting said rod into sections of proper 
length to form molding pellets. 

10. The process of making molding pellets of 
acetylated cellulose comprising making a solvent-free 
mixture, containing more than approximately 0.5% 
moisture, of granular acetylated cellulose with plas¬ 
ticizer, in desired proportions, drying the granu¬ 
lar mixture to remove all moisture therefrom in excess 
of 0.5%, under conditions such as to maintain the 
granular character of the mixture, feeding the granu¬ 
lar dried mixture directly to a hot extrusion machine, 
forcing said mixture in said machine through a screen 
to homogenize it, subjecting the homogenized mixture 
to heat and pressure in said machine to extrude con¬ 
tinuously therefrom a rod of desired size, permitting 
said rod to harden, and cutting said rod into sections 
of proper length to form molding pellets. 

11. The process of making ethyl cellulose molding 
pellets comprising making a solvent-free granular 
mixture, containing more than approximately 0.5% 
moisture, of ethyl cellulose and plasticizer in desired 
proportions, drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, under con¬ 
ditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture di¬ 
rectly to a hot extrusion machine, subjecting said 
mixture to heat and pressure in said machine to 
extrude continuously therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod 
into sections of proper length to form molding pellets. 
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12. The process of making ethyl cellulose molding 
pellets comprising making a solvent-free mixture, 
containing more than approximately 0.5% moisture, 
of granular ethyl cellulose with plasticizer, in desired 
proportions, drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, under con¬ 
ditions such as to maintain the granular character 
of the 'mixture, feeding the granular dried mixture 
directly to a hot extrusion machine, homogenizing 
said mixture in said machine, subjecting the homo¬ 
genized mixture to heat and pressure in said machine 
to extrude continuously therefrom a rod of desired 
size, permitting said rod to harden, and cutting said 
rod into sections of proper length to form molding 
pellets. 

13. The process of making ethyl cellulose molding 
pellets comprising making a solvent-free mixture, 
containing more than approximately 0.5%, moisture, 
of granular ethyl cellulose with plasticizer and pig¬ 
ment, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess 
of 0.5%, under conditions such as to maintain the 
granular character of the mixture, feeding the granu¬ 
lar dried mixture directly to a hot extrusion machine, 
homogenizing said mixture in said machine, subject¬ 
ing the homogenized mixture to heat and pressure- 
in said machine to extrude continuously therefrom a 
rod of desired size, permitting said rod to harden, and 
cutting said rod into sections of proper length to form 
molding pellets. 

14. The process of making ethyl cellulose molding 
pellet^ comprising making a solvent-free mixture, 
containing more than approximately 0.5% moisture, 
of granular ethyl cellulose with plasticizer, in desired 
proportions, heating a continually moving, relatively 
thin layer of granules of said mixture to remove all 
moisture therefrom in excess of 0.5%, feeding the 
granular dried mixture directly to a hot extrusion 
machine, subjecting said mixture to heat and pressure 
in said machine to extrude continuously therefrom a 
rod of desired size, permitting said rod to harden. 
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and cutting said rod into sections of proper length 
to form molding pellets. 

15. The process of making ethyl cellulose molding 
pellets comprising making a solvent-free mixture, 
containing more than approximately 0.5% moisture, 
of granular ethyl cellulose with plasticizer, in desired 
proportions, drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, under con¬ 
ditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture to a 
hot extrusion machine, forcing said mixture in said 
machine through a screen to homogenize the same, 
subjecting the homogenized mixture to heat and pres¬ 
sure in said machine to extrude continuouslv there- 
from a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper 
length to form molding pellets. 

16. The process of making molding pellets com¬ 
prising making a solvent-free granular mixture, con¬ 
taining more than approximately 0.5% moisture, of 
pobwinyl chloride and plasticizer, in the desired pro¬ 
portions, drying the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under condi¬ 
tions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture 
directly to a hot extrusion machine, subjecting said 
mixture to heat and pressure in said machine to ex¬ 
trude continuously therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod 
into sections of proper length to form molding pellets. 

17. The process of making molding pellets comi 
prising making a solvent-free granular mixture, conj 
taining more than approximately 0.5% moisture, o^ 
polyvinyl chloride and plasticizer, in the desired pro] 
portions, drying the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under condi-j 
tions such as to maintain the granular character oi( 
the mixture, feeding the granular dried mixture dil 
rectly to a hot extrusion machine, homogenizing said 
mixture in said machine, subjecting the homogenized 
mixture to heat and pressure in said machine to 
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extrude continuously therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod 
into sections of proper length to form molding pellets. 

18. The process of making molding pellets com¬ 
prising making a solvent-free mixture, containing 
more than approximately 0.5% moisture, of granular 
polyvinyl chloride, plasticizer and pigment, in desired 
proportions, drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, under con¬ 
ditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture di¬ 
rectly to a hot extrusion machine, homogenizing said 
mixture in said machine, subjecting the homogenized 
mixture to heat and pressure in said machine to 
extrude continuouslv therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod 
into sections of proper length to form molding pellets. 

19. The process of making molding pellets com¬ 
prising making a solvent-free mixture, containing 
more than approximately 0.5% moisture, of granular 
poh*vinyl chloride and plasticizer, in desired propor- 
hons, heating a continually moving, relatively thin 
layer of granules of said mixture to remove all mois¬ 
ture therefrom in excess of 0.5%, feeding the granu¬ 
lar dried mixture directly to a hot extrusion machine, 
and subjecting said mixture to heat and pressure in 
said machine to extrude continuouslv therefrom a rod 
of desired size, permitting said rod to harden, and 
cutting said rod into sections of proper length to form 
molding pellets. 

20. The process of making molding pellets com¬ 
prising' making a solvent-free mixture, containing 
more than approximately 0.5% moisture, of granular 
polyvinyl chloride and plasticizer, in desired propor¬ 
tions, drying the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under condi¬ 
tions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture di¬ 
rectly to a hot extrusion machine, forcing said mix¬ 
ture under heat and pressure through a screen in 
said machine to homogenize it, subjecting the homo- 


genized mixture to heat and pressure in said machine | 
to extrude continuously therefrom a rod of desired 
size, permitting said rod to harden, and cutting said 
rod into sections of proper length to form molding 
pellets. 

IX. Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19 and 20 were erroneously rejected on pro¬ 
ceedings thereunder before the Primary Examiner, which 
rejection was made final. Of the aforesaid claims, claims 
11, 12, 13, 14, 15, 16, 17, 18, 19 and 20 were finally rejected! 
on the grounds of estoppel to prosecute those in the appli¬ 
cation, in the absence of the allowance of a generic claim 
among claims 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10. Claims 1, 2, 
3, 4, 5, 6, 7, 8, 9 and 10 were rejected on alleged prior art, 
and upon final rejection of the aforesaid claims by the 
Primary Examiner, an appeal was duly taken by the said 
Stanhope Nixon to the Board of Appeals, of the Unite<^ 
States Patent OflBce and said appeal was duly prosecuted, 
The said Board of Appeals erroneously affirmed the deci¬ 
sion of the Primary Examiner by its decision rendered 
January 21, 1948. No appeal from said decision has been 
taken to the United States Court of Customs and Pateni: 
Appeals. 

X. The Commissioner of Patents has refused, and still 
refuses, to grant United States Letters Patent upon th(s 
aforesaid application of Stanhope Nixon for the invention 
embraced in the rejected claims thereof. Plaintiff, Stan¬ 
hope Nixon, is lawfully entitled thereto and Plaintiff, 
Nixon Nitration Works, is the sole owner of the entire 
right, title and interest in and to said invention for th^ 
United States of America and in, to and under the sai(f 
application and any patent issued, or to be issued thereof. 

Wherefore, Plaintiffs bring this complaint under an4 
in accordance with the provisions of the statutes in suet 
case made and provided, and respectfully pray 
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1. That it be adjudged and decreed that Plaintiff, 
Xixon Nitration Works, is entitled, according to law, to 
receive Letters Patent of the United States for the afore¬ 
said invention of Stanhope Nixon, as specified and par¬ 
ticularly pointed out and distinctly claimed in his appli¬ 
cation hereinbefore referred to, including claims 1, 2, 3, 
4, 5, 6, 7, 8,'9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20; 

2. That the Commissioner of Patents be directed and 
authorized to issue such patent; 

And for such other and further relief as equity may 
require. 

(Signed) Staxhope Nixox 
Nixon Nitration Works 
' By (Signed) Charles Schuster, 

President 

! (Signed) Clarence B. Des Jardins 

3208-11 Carew Tower 
Cincinnati 2, Ohio 
(Signed) Watts T. Estabrook 
National Press Bldg. 
Washington, D. C., 

Attorneys for Plaintiffs. 

ANSWER TO THE COMPLAINT 

(Filed May 13, 1948) 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

I, n. Defendant admits the allegations of paragraphs 
I and n. 

ni. He i admits the allegation of jurisdiction under 
Section 4915 R. S. so far as concerns claims 1 to 10, inclu¬ 
sive, of the application of plaintiff Stanhope Nixon, Serial 
No. 569,197, but denies the allegation of jurisdiction so 
far as concerns claims 11 to 20, inclusive, of said appli¬ 
cation. 
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rV. He admits that on December 21, 1944, plaintiff 
Stanhope Nixon claiming to be the original, first and sole 
inventor of an alleged new and useful process for Making 
Thermoplastic Molding Pellets, filed in the Patent Office an 
application for patent thereon, to which application Serial 
No. 569,197 was given, and in said application made aver¬ 
ments corresponding to the allegations of Paragraph IV. 
He denies, for reasons hereinafter given, that such alle¬ 
gations are sufficient to justify the issuance of a patent 
on said application. 

V. He denies, for reasons hereinafter given, that plain¬ 
tiffs are entitled to a patent on said application. He 
admits that said application was duly filed in the Patent 
Office and was in compliance with the formal requirements 
of law. 

VI. He admits the allegations of paragraph VI. 

Vn. He admits that said application was duly prose¬ 
cuted in the Patent Office by plaintiff Stanhope Nixon 
and that the claims made by plaintiff Stanhope Nixon in 
said application clearly pointed out the subject matter 
on which plaintiffs seek a patent. He denies, for reasons 
hereinafter given, that the subject matter defined by 
claims 1 to 10, inclusive, of said application constitute 
a patentable invention. He denies that the Court has 
jurisdiction to render judgment on the merits of claims 
11 to 20, inclusive, of said application, for the reason 
that the rejection of the said claims by the examiner was 
not appealed by plaintiff Stanhope Nixon to the Board of 
Appeals of the Patent Office and that said Board there¬ 
fore made no decision on the said claims. 

Vm. He admits the allegations of paragraph VIII. 

IX. He admits that claims 1 to 20, inclusive, were 
finally rejected by the examiner and that aforesaid claims 
11 to 20 were finally rejected on the ground of estoppel 
to prosecute said claims in this application. He admits 
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that claims 1 to 10, inclusive, were rejected as unpatent¬ 
able over certain prior patents. He denies that said re¬ 
jection was erroneous. He admits that plaintiff Stanhope 
Nixon appealed to the Board of Appeals from the final 
rejection of claims 1 to 10, inclusive, but denies that said 
plaintiff appealed to the Board of Appeals from the 
rejection of claims 11 to 20, inclusive. He admits that 
the Board of Appeals affirmed the decision of the primary 
examiner w"ith respect to claims 1 to 10, inclusive. He 
admits that no appeal has been taken from the said 
decision to' the United States Court of Customs and 
Patent Appeals. 

X. He admits that he has refused and still refuses 
to issue to' plaintiffs a patent including claims 1 to 10, 
inclusive, of said application. He denies that plaintiffs 

are lawfullv entitled thereto. He states that the said 

% 

claims are' unpatentable in view of the following prior 
patents and for the reasons given in the statement of 
the examiner in answer .to the appeal and the decision 
of the Board of Appeals, copies of which will be furnished 
at the trial: 

Conklin, .2,048,686, July 28, 1936, 

Conklin, .2,155,303, April 18, 1939, 

Beck et al.,.2,215,573, Sept. 24, 1940, 

Conklin et al.,.2,262,989, Nov. 18, 1941, 

Moss, .2,265,303, Dec. 9, 1941, 

Bailey, .2,365,374, Dec. 19, 1944, 

Celluloid etc. British,.422,232, Jan. 8, 1935. 

Profert of copies of these patents is hereby made. He 
admits the allegation of assignment of said application 
to plaintiff Nixon Nitration Works. 

(Signed) W. W. Cochban, 

' Solicitor, U. S. Patent Office, 

Attorney for Defendant. 











MEMORANDUM FOR CLERK 

(Filed March 20, 1950) 

The only claims considered by the Court are Claims 1 
to 10, the claims considered by the Patent Office Board 
of Appeals. Plaintiffs complaint is dismissed as to Claims 
11 to 20 inclusive. 

Based upon a hearing of the testimony, a reading of 
the evidence, including study of the diagrams of processes 
of manufacture introduced as Exhibits by the plaintiffs, 
and a consideration of the briefs of plaintiffs and defend¬ 
ant the Court determines that Claims 1 to 10 are not 
patentable. The Court adheres to the findings of the 
Patent Office Board of Appeals that the minor differences 
over the references appear to be merely arbitrary and 
without invention, and that applicant has merely brought 
together old evidence selected by the use of good judg¬ 
ment but without invention. 

Counsel for defendant will prepare tentative findings 
of fact and conclusions of law, and submit proper order. 

(Signed) Chart.es F. McLaughliX; 

Associate Justice. 

FINDINGS OF FACT 

(Filed April 17, 1950) 

1. This is a suit brought under the provisions of Secj 
tion 4915 B.S. (35 U.S.C. 63) in which it was sought tc^ 
have the Court find that plaintiff, Nixon Nitration Works^ 
as the assignee of an application for patent entitlec^ 
“Process for Making Thermoplastic Molding Pellets,’' 
Serial No. 569,197, filed by plaintiff. Stanhope Nixon, in 
the United States Patent Office on December 21, 1944, ii 
entitled to have a patent issued to it containing claimi 
1 to 10, inclusive, of that application. 
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2. The primary examiner in the Patent Office finally 
rejected all twenty claims of said Xixon application, but 
appeal from that rejection to the Patent Office Board of 
Appeals was' taken only as to claims 1 to 10, inclusive, 
and the Board considered only claims 1 to 10, inclusive. 

3. IMiile plaintiffs* complaint sets out all twenty claims 
of the Xixoi^ application. Serial Xo. 569,197, only claims 
1 to 10 thereof were properly before the Court for con¬ 
sideration, and accordinirlv onlv those ten claims were 
considered. 

4. The Xixon application. Serial Xo. 569,197, discloses 
a dry mix process for making thermoplastic molding pel¬ 
lets. A granular thermoplastic compound, such as cellu¬ 
lose acetate,' is mixed with a plasticizer, with or without 
the addition of a pigment. Such a mixture is then dried 
to remove all moisture therefrom in excess of 0.5% while 
maintaining its granular character. The dried mixture 
is thereupon fed directly to a hot extrusion machine in 
which it is homogenized and from which it is continuouslv 
extruded in the shape of rods. This machine may be of 
any of the well-known types, and includes a screen through 
which the dried mixture is forced. The rods are per¬ 
mitted to harden and are cut into sections of a proper 
length for molding pellets. 

5. As a principal reference, the United States patent 
to Conklin, Xo. 2,048,686, granted July 28, 1936, discloses 
a dry mix process for the production of colloidized mold¬ 
ing powders or pellets from cellulose acetate. Starting 
with cellulose acetate in finely divided or granular form, 
Conklin dri^s this material to bring the moisture content 
below 0.5%'. The dried cellulose acetate is then mixed 
with an anhydrous plasticizer, and any other addition, 
such as a pigment, and the mixture is kneaded on heated 
rolls, whereby it is converted to a completely homogeneous 
mass and into a colloidized material. The plasticized sheet 
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formed on the heated rolls may be cooled and broken up 
or granulated into small particles to produce granular 
molding powders. 

6. As a second principal reference, the United States 
patent to Conklin, No. 2,155,303, granted April 18, 1939, 
also discloses a dry mix process for the production of 
colloidized molding powders or pellets. In accordance 
with the teachings of this later patent, Conklin first mixes 
together the cellulose acetate, the plasticizer, and any 
other addition, such as a pigment. That plastic mass is 
passed through heated rolls where it is first homogenized 
and thereafter dried until all moisture in excess of 0.5% 
is removed therefrom. The sheet of plasticized cellulose 
acetate is cooled and broken up into granules to form the 
cellulose acetate molding powders. 

7. As an auxiliary reference, the United States patent 
to Moss, No. 2,265,303, granted December 9, 1941, dis¬ 
closes a wet mix process for the production of homogenized 
molding powders or pellets. Cellulose acetate mixed with 
water or other non-solvent and sprayed with a liquid plas¬ 
ticizer is converted by Moss into a homogeneous powdery 
or granular form by extruding it through an extrusion 
machine and distintegrating the extruded material. The 
resulting granules may then be dried and may be further 
broken up after drying. According to the teachings of 
said Moss patent, the disintegration or breaking up of 
the extruded rods into granules may be assisted by the 
use of cutter blades placed close to and preferably on the 
feed side of the extrusion plate of the extrusion machine. 

8. As a further auxiliary reference, British patent, 
No. 422,232, dated January 8, 1935, to Celluloid Corpora¬ 
tion, relates, generally, to the molding of thermoplastic 
material containing cellulose acetate, a plasticizer, and 
any other addition, such as a pigment. According to the 
specific teachings of this patent, molding powders or pel-i 
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lets may be made by converting or colloidizing the mate¬ 
rial in a heated extrusion machine and chopping the 
colloidized material as it leaves the extrusion nozzle 
vrith a reciprocating knife. The patentee explicitly 
adds that the material may, if necessary, be given more 
than one passage through the heated extrusion machine in 
order that it shall be sufficiently colloidized before being 
passed into an injection molding machine. 

9. As indicated by the United States patent to Beck 
et al, Xo. 2,215,573, granted September 24, 1940, and the 
above mentioned United States patents to Conklin, Nos. 
2,048,686 and 2,155,303, it is common to add a plasticizer 
to thennoplastic materials, including cellulose acetate, at 
different stages prior to colloidizing. 

10. The United States patent to Conklin et al. No. 
2,262,989, granted November 18, 1941, and the United 
States patent to Bailey, No. 2,365,374, granted December 
19,1944, show screens in hot extrusion machines for homo¬ 
genizing thermoplastic materials, including cellulose 
acetate. 

11. With the two Conklin patents, Nos. 2,048,686 and 
2,155,303, indicating why and showing how cellulose ace¬ 
tate may be dried to remove all moisture in excess of 
0.5%, and the Moss patent. No. 2,265,303, and British 
patent. No. 422,232, establishing that such material with 
a plasticizer may be subjected to heat and pressure in 
an extrusion machine the same as on heated rolls, thereby 
to colloidize it, the said four patents, in their combined 
teachings, meet all the essential features recited in claims 
1 to 10, inclusive, in suit. 

12. As previously found by the Patent Office Board 
of Appeals,' the minor differences over the seven cited 
references hereinabove discussed, as recited in claims 1 
to 10, inclusive, in suit, are merely arbitrary and without 
invention, and applicant, Nixon, has merely brought to- 
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gether old features selected by the use of good judgment 
but without invention. 

13. Claims 1 to 10, inclusive, in suit are unpatentable 
in view of the seven cited references hereinabove discussed. 

14. The United States patent to Palmer, No. 2,150,939, 
granted March 21, 1939, and the United States patent to 
Kimble and Palmer, Xo. 2,151,476, also granted March 
21, 1939, otfered by plaintiffs, indicate the need to refrige¬ 
rate those plasticizers, but only those plasticizers that 
have a pronounced solvent action upon cellulose acetate, 
and the like, at ordinary atmospheric temperatures. 
Neither patent would tend to discourage a mechanic 
skilled in the art from preparing thermoplastic molding 
pellets by a dry mix process, in the manner recited in 
claims 1 to 10, inclusive, in suit, in which the mixture of 
thermoplastic material and a plasticizer is dried to remove 
all moisture in excess of 0.5%, while maintaining the 
granular character of the mixture, and, after such dr\*ing 
step, the dried mixture is fed to a hot extrusion machine. 

CONCLUSIONS OF LAW 

1. In an action against the Commissioner of Patents 
under Section 4915 R.S. (35 U.S.C. 63), this Court may 
properly consider only such claims as were previously 
considered by the Board of Appeals of the Patent Office. 

2. For lack of jurisdiction, the complaint is dismissed 
as to claims 11 to 20, inclusive, of the Nixon application, 
Serial No. 569,197, in suit. 

3. A number of references may be used in rejecting 
process claims, if the features recited in the claims are 
old, and there is no invention in combining them in a 
single process. 

4. Plaintiff, Nixon Nitration Works, is not entitled to 
a patent containing any of claims 1 to 10, inclusive, of 
the Nixon application. Serial No. 569,197, in suit. 
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5. The complaint should be dismissed as to all the 
claims in suit. 

' (Signed) Ch.\rles F. McLaughun, 

Judge, 

JUDGMENT 

(Filed April 17, 1950) 

This action came on to be heard at the last term, and 
thereupon upon consideration thereof, it is this 17 day of 
April, 1950 

ADJUDGED that the complaint be and it is hereby 
dismissed, with costs against plaintiffs. 

' (Signed) Charles F. McLaughlin, 

Judge. 

APPROVED AS TO FORM: 

(Signed) AVatts T. Estabrook 
Attorney for Plaintiffs 

TRIAL PROCEEDINGS 

(Filed March 2, 1950) 

OPENING STATEMENT FOR DEFENDANT 


(Tr. p. 21, 1. 6 to Tr. p. 22, 1. 12) 

Mr. Des Jardins: We had five claims, what we call 
the five generic claims. We had three different species 
shown—cellulose acetate in claims 6 to 10, ethyl cellulose 
in claims 11 to 15, and polyvinyl chloride in claims 16 
to 20. 

Under the practice of the Patent Office we were not 
entitled to the allowance of claims to more than a single 
species, unless the broad claims were allowed. 




Mr. Moore: You are not entitled to consideration of 
more than— 

Mr. Des Jardins: They weren’t active. And we elected 
the cellulose acetate claims, subject to our ability to provp 
that we were entitled to the broader claims. I 

There was no reason to appeal, because they were rigljt 
in rejecting it as the case stood at that time. 


AVe went up, tried to get the broad claims. We ai]e 
trying to get them here. I don’t think it makes any differ¬ 
ence whether the direction of this Court shall be that wje 


are entitled to patent on claims 1 to 20 or claims 1 to 1(|). 
If you say we are entitled to claims 1 to 10, we can go 
back to the Patent Office with that, and then I think we 


will have consideration of the other. 


Mr. Moore: I agree with that. There is a point of 
jurisdiction here. The Court should only consider claims 
1 to 10. The plaintiffs will suffer no particular disadvan¬ 
tage in the Patent Office. 

The Court: Does counsel for the plaintiff agree to that 
statement ? 

Mr. Des Jardins: Yes. 


The Court; In other words, the only claims before tlpe 
Court are claims 1 to 10? | 

Mr. Des Jardins: 1 to 10. It will be understood there 
is no passing on the other claims. 

#**«*« 

OPENING OF PLAINTIFFS’ CASE 
(Tr. p. 30, 1. 3 to p. 31, 1. 3) 


Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit No. 1 a certified copy of the file-wrapper and 
contents, including the drawing, in the matter of the per d- 
ing application of Stanhope Nixon, Serial No. 569,107, 
filed December 21, 1944, for improvement in process for 
making thermoplastic molding pellets. 
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I may say, Your Honor, that on pages 118 to 121, inclu¬ 
sive, of this 'document, you will find the decision of the 
Board of Appeals, refusing the patent on the application 
and stating the grounds therefor. The numbers are written 
in longhand at the bottom of the pages. (Subject file of 
documents was marked Plaintiffs’ Exhibit No. 1 and re¬ 
ceived in evidence) 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit Xo. 2 a book of reference patents cited in connec¬ 
tion with the prosecution of the Nixon application, said 
book containing the following patents, which I have 
marked as follows: 

2A, U. S. Patent Xo. 2,048,686; Conklin; 

2B, U. S. Patent Xo. 2,155,303; Conklin; 

2C, U. S. Patent Xo. 2,150,939; Palmer; 

2D, U. S. Patent Xo. 2,151,476; Kimble, et al.; 

2E, U. S. Patent Xo. 2,262,989; Conklin, et al.; 

2F, U. S. Patent Xo. 2,265,303; Moss; 

2G. British Patent Xo. 422,232; 

2H. U. S. Patent Xo. 2,215,573;Beck, et al.; 

21, U. S. Patent Xo. 2,365,374; Bailey. 

(Tr. p. 31,1. 13 to p. 31, 1. 16) 

(Subject patents were marked Plaintiffs’ Exhibit No. 
2, A thru I, inclusive, and received in evidence.) 


Charles Frederick Schuster 

was called As a witness by the plaintiffs, and being first 
duly sworn,' was examined and testified as follows: 

DIRECT EXAMINATION 
(Tr. p. 33,1. 20 to p. 39, L 21) 

By Mr. Des Jardins: 

Q. What is your full name? A. Charles Frederick 
Schuster. 
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Q. What is your age? A. Fifty-two. 

Q. Where do you reside? A. 108 Hornsby Street, 
Fords, New Jersey. 

Q. What is your occupation? A. I am plant man¬ 
ager. 

Q. For what company ? A. Nixon Nitration Works. 

Q. Are you an officer of Nixon Nitration Works, one 
of the plaintiffs in this case? A. Yes, I am. 

Q. What position do you occupy? A. I am treas¬ 
urer and secretary. 

Q. How long have you been secretary and treasurer 
of that company? A. I have been secretary and treas¬ 
urer for one month. Previous to that I was president for 
about fifteen years. 

Q. How long have you been an officer of or employed 
by Nixon Nitration Works? A. Thirty-five years. 

Q. I wish you would tell us briefly the nature of the 
business of Nixon Nitration Works. A. Nixon Nitra¬ 
tion Works manufacture cellulose nitrate in rods and sheets 
and tubes, ethyl cellulose in rods, sheets, tubes, and mold¬ 
ing powder; cellulose acetate in rods, sheets, tubes, and 
molding powder. 

Q. What phase or phases of the business of Nixon 
Nitration Works have been under your immediate super¬ 
vision ? A. Production. 

Q. That is, production of all these different com¬ 
pounds? A. Yes, sir. 

Q. In the different forms? A. That’s right. 

Q. How long have you been in charge of production 
of Nixon Nitration Works? A. Approximately thirty- 
two years. 

Q. Can you tell me what is meant by the expression,| 
‘‘thermoplastic molding powder”? A. Thermoplastic 
molding powder, which is not usually regarded as a pow¬ 
der—that is, fines—and these consist of pellets or granules 
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of plasticized or colloidized material. These particles will 
soften under heat, which then can be formed under heat 
and pressure, and will retain its shape that you form 
them in. 

Q. Can you give us some idea of the usual size of the 
pellets or granules that make up this molding powder? 
A. One eighth to five-sixteenths of an inch. 

Q. Does Nixon Nitration Works manufacture thermo¬ 
plastic molding powder? A. Yes, sir. 

Q. And what types? A. Ethyl cellulose and cellu¬ 
lose acetate molding powders. 

Q. And of those which is the principal type? A. 
Cellulose acetate. 

Q. The production of that is greater than that of the 
others? A. That's right. 

Q. Ho^^^ long, to your knowledge, has Nixon Nitration 
Works been manufacturing cellulose acetate molding pow¬ 
der? A. Since 1938. 

Q. Are you familiar with the process or procedure used 
by Nixon Nitration Works before 1944 for the manu¬ 
facture of cellulose acetate molding powder? A. Yes, 
I am. 

Q. I wish you would describe this process. That is 
to say, the one used by Nixon Nitration Works before 
1944, for making its cellulose acetate molding powder. 
A. We take the raw cellulose acetate and we add the 
solvents, plasticizers, dyestuffs and pigments in a Baker- 
Perkins mixer, and this is run for approximately one 
hour. It is made into a dough. And from there it goes 
to the filters, where dirt and foreign matter is taken out. 
And from there it’s taken to mills which take the excess 
solvent and moisture out of the plastic. 

Q. What do you mean by mills? What are they? 
A. Rolls' that go the opposite directions and mix and 
colloid the material. 
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Q. About what is known, sometimes, as a rubber mill? 
A. Rubber mill—the same thing. I 

Q. Tell us what is done on the mill or the rolls. A] 
It is rolled to a certain consistency and then it is worked 
off into a sheet approximately—well, you work it do-wii 
until you get it to about one quarter of an inch, or ar 
eighth of an inch in thickness, and then it is slit intc' 
sheets approximately 36 inches long by 6 to 8 or 10 inches; 
wide, and those sheets are hung up on racks for approx 
imately eight to ten hours for drying—^preliminary drying, 
Q. That step where you take these sheets or strips and 
let them hang for about eight to ten hours, I think you 
said—what temperature? A. That is normal room 
temperature. j 

Q. Seventy degrees? A. That is right, approxij- 


mately. 

Q. "Wliat is the purpose of that step? A. To tak^ 
the excess solvent off and give it a chance to evaporate. 
And then the material, these sheets are taken to gran¬ 
ulators or grinders and ground up into approximately 
1/8 inch or 5/16 inch in diameter, in cubes. Then it is 
sifted, and from the sifter—that is to take the part olf 
the fines out. "We remove approximately five percent 
fines from these granules, and then it is taken into what 
we call pan driers, tray driers, and it is put into these 
driers under approximately 190 degrees Fahrenheit for 
approximately 18 to 20 hours, which is the drying process . 

And then from there they are taken out and put into 
barrels and ready for shipment. 

Q. You spoke of taking these strips that were allowed 


to cure for eight to ten hours and putting those through 
a dicer or a grinder, or granulator, to make granules; 
what is the form of those granules? A. Irregular 
shapes, just what these knives wdll cut up. 
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Q. Does ihat have a proportion of fine powder in it? 
A. Yes, approximately one to two per cent fines are 
left in the granules which we cannot remove. 

Q. At that stage, what is the moisture content, approx¬ 
imately? A. I’d say approximately 3 to 4 or 5 per 
cent. 

Q. Moisture still in these granules? A. Still in the 
pellets. 

Q. You spoke about sifting, that it would remove about 
5 per cent of the fines; does it take all the fines out? A. 
No, you cannot remove all the fines. There are approxi¬ 
mately 1 to 2 per cent left. 

Q. TYliy can’t you remove all of them? A. These 
fine particles adhere to the bigger pieces and will gradu¬ 
ally break off in shipping, or moving around. 

Q. So that you always have a minimum— A. Of 

one or two per cent. 

Q. One to two per cent? A. That’s right. 

Q. In this drying of the granules in pan or tray driers, 
what does that accomplish? A. MThy, it takes off all 
the—that is, up to one-half of one per cent of the moisture, 
and all the remaining solvent that is left in the material. 

Q. So that your final product by this process that you 
have described, if I understand it correctly, was granules 
of irregular shape and size of plasticized cellulose acetate 
containing one to two per cent of fines and having mois¬ 
ture content reduced to approximately one-half of one 
per cent, or less, is that right? A. That’s right. 

Q. I hand you a copy of a diagram entitled, “Manu¬ 
facture of Molding Powder, Wet Mix Process,” and ask 
you if this diagram fairly and accurately represents the 
process of making cellulose acetate molding powder that 
you have just described. 


(Tr. p. 40, 1. 2 to p. 40, 1. 6) 
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The Witness: This is what—this is accurate, accord¬ 
ing to the process. 

Mr. Des Jardins: I offer into evidence as Plaintiffs’ 
Exhibit No. 3 the diagram of the -wet mix process just 
referred to bv the witness. 

(Tr. p. 40, 1. 10, to p. 49,1. 16) 

(Subject document was marked Plaintiffs’ Exhibit No. 
3 and received in evidence.) 

Q. Would you consider this process that you have 
described a wet mix process, or a dry mix process? A. 
Wet mix process. 

Q. Why is it so termed? A. Well, you take the sol¬ 
vent and your plasticizer and dyes and pigments, and 
put it in the preliminary mix. 

Q. That is, you have solvent in the preliminary mix ? 

A. That’s right. 

Q. And that solvent dissolves what? A. Dissolves 
the flake and pigments and disperses them in the mixture. 

Q. That is to say, the cellulose acetate? A. And 
the plasticizer, that’s right. 

Q. At what stage in this process does the mix become 
plasticized? A. In the Baker-Perkins mixer. 

Q. And the solvent is present there? A. That’s 
right. 

Q. At a later stage in the process was the solvent 
removed? A. Yes, in drying, and partly on the rolls. 

Q. And when that solvent is removed, does it leave a 
plasticized or colloidized mass? A. Yes, it does. 

Q. I wish you would briefly refer to this chart which 
is Plaintiff’s Exhibit No. 3, and just point out what is 
shown there in various steps as regarding this process. 
In other words, point out the significance of these boxes. 
A. The first box is the raw cellulose acetate flake, and 
from there it goes into mixers with your plasticizers. 
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solvent, dyes and piimieiits, and it is mixed for approx¬ 
imately one Lour, and from there— 

Q. Let me interrupt you, if I may. I notice that says 
a Baker-Perkins mixer. Wliat sort of a mixer is that? 
A. A Baker-Perkins mixer is a steel mixer with two 
blades in it, which revolve and mix the plastic. 

Q. Much like a dough mixer? A. Exactly the same 
as a dough mixer. 

Q. All right, then, having mixed this material in the 
Baker-Perkins mixer, what is the form in which it is dis¬ 
charged from that? A. It is discharged in a dough, 
plasticized and colloidized mass. 

Q. And what is done with that? A. That is taken 
to the filters and dirt or foreign matter is taken out. 

Q. And from the filter where does it go? A. It 
goes into the mills or rolls, which are hot or cold, and 
we make it into sheets. We work off some of the solvent, 
and some of the water, and it is worked into sheets 
approximately down to an eighth of an inch. 

Q. It is what is indicated here by “Spread into 
Sheets”? A. Spread into sheets, that’s right. 

Q. And the next step? A. Then it is cut into strips 
approximately six, eight, or ten inches wide, 36 inches 
long, and hung up on racks for drying. 

Q. That is for eight to ten hours? A. Eight to ten 
hours. 

Q. And that is to remove the solvent or the mois¬ 
ture? A. That is to remove some of the solvent— 
and that is all that will go off at that temperature. 

Q. That' is, it is too low a temperature to get any 
appreciable amount of water? A. That’s right. 

Q. Having cured these strips, what is the next thing 
that is indicated? A. We take them into the dicers 
or granulators, and it is broken up into small particles, 
irregular-size, and from there it has approximately three 
to four or five per cent moisture in it. 
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Q. Then what is done? A. From there it is taken 
through sifters which remove part of the fines—^I’d say 
approximately 5 per cent. 

Q. And then what is done? A. And then it is 
taken to tray driers and put under a temperature of 180 
degrees for approximately 18 to 20 hours, which removes 
all the solvent and down to one half of one per cent of 
moisture. 

Q. That is the end of the process? A. That is the 
end of the process. 

Q. AVliat is the reason for including plasticizer in this 
mixture that is made on the Baker-Perkins mixer? A. 
The plasticizer is included in the mixture to change the 
physical properties of the cellulose acetate flake, so that 
when subjected to heat and pressure a plasticized or 
colloidized mass—plasticized or colloidized particles are 
made. 

Q. I think you have already testified that the mixture 
becomes collodized in the Baker-Perkins mixer, is that 
right? A. That’s right. 

Q. Can you produce a specimen of cellulose acetate 
molding powder produced by this wet mix process which 
you have just described? You have such a specimen there 
in your hand? A. That’s right. 

Mr. Des Jardins: I offer in evidence as Plaintiffs* 
Exhibit No. 4 the specimen of molding powder made by 
the wet mix process, the specimen just having been pro¬ 
duced by the witness. (The specimen referred to was 
marked Plaintiffs’ Exhibit No. 4 and received in evidence) 

Q. Let me ask you, Mr. Schuster, this question: That 
specimen has an opaque look; does that include pigment? 
A. Yes, that includes pigment. 

Q. That is what makes it opaque? A. That’s right. 

Q. If you didn’t have the pigment, what would be the 
appearance of that? A. It would be clear. 
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Q. Transparent? A. Transparent. 

Q. Was the molding powder, such as the specimen, 
Plaintiffs’ Exhibit No. 4, made in accordance with the 
wet mix process, was that molding powder entirely satis¬ 
factory as a marketable product? A. No, it was not. 

Q. You sold it, didn’t you? A. Yes, we sold it, 
but that’s the best we could make, or anyone else could 
make at the time. 

Q. Today would it be satisfactory? A. No, it would 
not. I don’t think we could sell it today. 

Q. Was'this wet mix process, in your opinion, a satis¬ 
factory process for the production of cellulose acetate 
molding powder? A. No, it wasn’t. It was very costly. 
It was long, drawn-out, and lots of labor, and also we had 
to contend with a lot of complaints of poor material on 
account of the one or two per cent fines which were always 
left in there. 

Q. Did the presence of solvent in this procedure have 
anything to do with the expensiveness of the process? 
A. Yes, all the solvent naturally had to be evaporated 
in your driers, and was gone. 

Q. It was a long job? A. That’s right. 

Q. Now I wish you would tell me why it is that pres¬ 
ence of one to two per cent of fines in this molding powder 
makes the powder unsatisfactory for use. A. Well, 
when the molders get the material and put it in their 
hoppers, why, these fines will work down and eventually 
get in between the ram of the injection molding machine 
and the cylinder, and these particles will jam the machines 
at times, and will also contaminate, work forward and 
contaminate the article that they are making. Naturally, 
it is poor workmanship, and they have trouble selling 
some of it. 

Q. And they blame it on the powder? A. That’s 
right, every time. ^ 



33 


Q. Where does most of that molding powder by the 
wet process get used? A. In the injection molding 
process. 

Q. Injection molding machines? A. That’s right. 

Q. And those are the machines you referred to whei-e 
the plunger would jam? A. That’s right. 

Q. Can you explain very briefly what an injection 
molding machine is like? A. An injection moldiijs: 
machine is a machine that has a hopper on one end, ai|d 
which feeds the ram that goes back and forth, and shoojts 
this certain amount of material up into a heated nozzle, 
and it goes through this nozzle and it is injected into a 
cold die which will set up, and naturally the ram com<‘s 
back; it is automatic, and each time it goes forward ard 
backward it has a charge to fill that die. 

Q. Each time it gives it a shot, is that right? A. 
That’s right, it gives it a shot. 

Q. Does the Nixon Nitration Works still use this w(}t 
mix process for the production of thermoplastic molding 
powder? A. No, they don’t. 

Q. When did they cease the use of the process? A. 
It was in 1944 that we stopped using part, as we were 
getting equipped to use the new process. In 1944 we used 
it very little. In 1945 and in ’46 we discontinued the old 
process altogether. 

Q. Entirely on the new process? A. Entirely o^ 
the new process in ’46. 

Q. Why did it discontinue this wet mix process? 

Well, we had gotten a new process which is much better 
and makes a better material. 

Q. Can you give me some idea of the quantity or 
volume of production of cellulose acetate molding powder 
by Nixon Nitration Works by the wet mix process that you 
have described during the years preceding 1946? A.. 

In 1938 we—this is on a monthly basis. 
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Q. Average monthly? A. Average monthly basis. 
In 193S we manufactured 4,500 pounds; 1939, 14,000 
pounds; 1940, 45,000 pounds; 1941, 80,000 pounds; 1942, 
103,000 pounds; 1943, 153,000 pounds; and in 1944 we pro¬ 
duced 167,000 pounds by the old method and 39,000 pounds 
of the new method. 

And in 1945 we produced 112,000 of the old method, 
and 115,000 pounds of the new method. 

Q. That is up through 1945? A. Through 1945. 

Q. Are you familiar with the process for making 
thermoplastic molding powder that is now used by Nixon 
Nitration AVorks? A. Yes, I am. 

Q. When was that process adopted? A. Stopped? 

Q. Adopted. A. In ’44. 

Q. And how does the product that you get from the 

new process compare with the product that you got from 

the old wet mix? A. It is far superior. 

Q. Why? A. On account of its freedom from prac¬ 
tically all fines, and the injection molding people, why, 
thev demand that today. 

Q. How about the regularity’ or irregularity of the 
pellets you ’are grinding? A. They are regular; they 
are all practically one size. 

Q. And one shape? A. One shape. 

Q. And that is desirable, is it? A. Yes, sir. 

Q. Your customers like it? A. That’s right. 

Q. Can you give us some idea as to the volume of 
production 'of cellulose acetate molding powder by your 
company, by this new process? A. In 1946? 

Q. You started there; I believe you gave some figures 
in 1944 for the new process. A. ’44. 

Q. Start with those. A. In ’44 we produced 39,000 
pounds, and in ’45, 115,000 pounds. 


(Tr. p. 49, 1. 20 to p. 50,1. 5) 
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Q. That is the monthly average? A. These are all 
monthly averages. In 1945 we produced 115,000 pounds; in 
’46, 286,000 pounds; in ’47, 193,000 pounds; ’48, 210,000 
pounds; and ’49, 250,000 pounds. 

Q. Approximately what capital investment would 
Nixon Nitration Works have had to make to install equip¬ 
ment for the manufacture by the wet mix process of the 
volume of cellulose acetate molding powder that it made 
in the years after ’46 by the new process? A. I’d say 
costs approximately $138,000 to get the production up to 
our volume today. 

**•••• 

CROSS EXAMINATION 
(Tr. p. 50, 1. 9 to p. 52, 1. 3) 

By Mr. Moore: 

Q. Mr. Schuster, is there any difference between the 
construction of an injection molding machine and a hot 
extrusion machine? A. Yes, there is. 

Q. What is generally the difference? A. An injec¬ 
tion molding machine is a ram that pushes the material 
into a die, and an extruder—^hot extruder? 

Q. Hot extruder. A. —^hot extruder has a worn; 
affair and it is pushed forward with a worm, similar tc» 
a meat grinder. 

Q. You call it a staffer? A. That’s right, hot ex¬ 
truder. 

Q. In the hot extruder machine the thermoplastic 
material, which might include the plasticizer, is placed 
in the hopper of the machine above the screw; the screv’ 
forces the material out through a die, is that right? A. 
That’s right. 

Q. Now, in the flow sheet that has been introduced as 
Plaintiffs’ Exhibit No. 3—do you have a copy of that;’ 
A. Yes, I have. i 
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Q. Is there any hot extrusion machine included in that 
process? A. No, there is not. 

Q. Mr. Schuster, don’t you get fines in the performance 
of that process because the thermoplastic material is 
worked upoh rolls, spread into sheets, and then the sheets 
are broken bp into granules? A. That’s right. 

Q. It is the granulation of the sheets that causes the 
fines? A. That’s right. 

Q. Prior to 1944 weren’t there known processes of 
mixing thermoplastic materials and plasticizers in a dry 
state? A. No, I don’t know of any. 

Q. You (lon’t know of any process before 1944 where 
you put your pigments and your plasticizer, and your 
cellulose acetate together, and mixed them dry? A. 
No. 

Q. In this process of Plaintiffs’ Exhibit No. 3, where 
does the water enter the process? A. Well, the flake 
comes with 3 to 4 or 5 per cent or more water in it. 

Q. You don't add water? A. No. 


REDIRECT EXAMINATION 
(Tr. p. 52,1. 6 to p. 52, 1. 13) 

By .1/r. Des Jardins: 

Q. Let me ask you, ^Ir. Schuster, on this question of 
adding water, does the flake tend to take up water from 
the air? A. Yes, it does. In humid weather it will 
absorb 3 to 6 per cent water. 

Q. And if it falls below that, and you leave it— A. 

It will ev'aporate again, that’s right. 


Samuel Patrick Zuccarelli 

was called as a witness by the plaintiffs, and being first 
duly sworn, was examined and testified as follows: 
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DIRECT EXAMINATION 
(Tr. p. 52, 1. 22 to p. 58, 1. 15) 

By Mr. Des Jardins: 

Q. Please state your full name. A. My full name is 
Samuel Patrick Zuccarelli. 

Q. What is your age? A. I am thirty-seven years; 
old. 

Q.' MTaere do you reside? A. I reside in Bounc: 
Brook, New Jersey. 

Q. What is your occupation? A. My occupation is: 
that of manager of the research and development labora ¬ 
tories at the Nixon Nitration Works. 

Q. How long have you been employed as manager of 
research and development for Nixon Nitration Works:’ 
A. Since March 1st of 1949. 

Q. Please state your education, training, and experi 
ence, which in your opinion qualify you to testify as £. 
technical expert in this suit relating to the manufacture 
of thermoplastic molding powder. A. I am a graduate 
of the Newark College of Engineering; graduated ii. 
chemical engineering. I have done some advanced work 
at Rutgers University, at which I obtained the master ol‘ 
science degree. At the present time I am candidate for £, 
PhD. 

My industrial experience dates back to the period im 
mediately following my high school education, and during 
the period in which I was doing undergraduate work ai: 
the Newark College of Engineering. At that time, com¬ 
mencing with 1932 to 1940, I was employed first as £. 
laboratory assistant for the Bakelite Corporation in Bounc 
Brook, New Jersey, and on the completion of my under 
graduate work I became a technical assistant in one oi’ 
the departments. 

Since 1940 I was in the employ of Durite Corporatior 
in Philadelphia, a manufacturer of thermosetting resins 
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and molding compounds. Since 1942 to 1949—March 1st 
of 1949—I was employed by the Manufacturers Chemical 
Corporation first as a chief chemist, and secondly, or later, 
as manager of the research and development department 
in the plant at that location. This company was later 
absorbed, or became a subsidiary of the Koppers Com¬ 
pany. 

Q. IMiat did it manufacture? A. At the Manufac¬ 
turers Chenlical Corpration, which later became part of 
Koppers, Inc., we manufactured cellulose acetate, ethyl 
cellulose, and polystyrene molding compounds. 

Q. You have used two terms, “thermoplastic com¬ 
pound" and “thennosetting compound." I wish you 
would briefly indicate the difference between the two. 

A. I will start first with the thermosetting compound. A 
thermosetting compound is one which is set or hardened 
by the application of heat and pressure, and further appli¬ 
cation of heat will not soften this thermosetting compound. 

A thermoplastic compound, on the other hand, is soft¬ 
ened by the application of heat and can be formed by the 
application of heat and pressure, and later may be re¬ 
formed any number of times by the further application 
of heat or pressure. 

Q. And in the case of the thermoplastic compound, 
what is the effect of cooling? A. The thermoplastic 
molded pa ft sets—must be cooled in order for it to set 
and retain the shape in which it was formed. 

Q. What do you understand is meant by the term 
“thermoplastic molding powder?" A. I think by that 
question you imply that you are referring to the com¬ 
mercial grade of a molding material that is normally used 
in the molding industry. 

Q. That is right. A. I wish to point out that the 
term “thebnoplastic powder" is incorrect, although it 
is commonly used by those in the trade. It is necessary 
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and is understood by the users of thermoplastic molding 
materials and the suppliers of such materials that it no 
be in a powder form but rather it must be in the shap(^ 
of pellets or granules which are uniform in size anc 
shape, must contain no fines, whatsoever, and this mater¬ 
ial, then—a thermoplastic molding material, which I hav(' 
already pointed out as being in the form of granules oi’ 
pellets and not in the form of a powder—is one which 
is softened by the application of heat and can be formed 
by heat and pressure, and the shape in which it is formed 
is retained upon cooling. 

Q. AMiat is the usual size of the granules making up 
such molding powder as sold in the trade? A. The 
commonly-accepted size is approximately 1/8 to 3/16 of 
an inch, but uniform in shape and size. 

Q. AVhen did you first become familiar with the manu¬ 
facture of thermoplastic molding powder? A. In 193 
while employed at Bakelite Corporation. 

Q. Are you familiar with, and do you understand th 
wet mix process for making thermoplastic molding pov 
der, described by Mr. Schuster in his testimony, ami 
illustrated bv the diagram. Plaintiffs’ Exhibit Xo. 3? J. 

I am familiar with the description of the process an 
the process described by ^Ir. Schuster. 

Q. Have you had any experience with the actual con|i- 
mercial working of that process? A. Yes, I have. 

Q. Mliat is your opinion as to the desirability of tld 
wet mix process for making thermoplastic molding pow¬ 
der? A. In my opinion, such a process is not desi 
able. 

Q. Mliy? A. Because it results in products whic 
first of all, are not saleable, and the conclusion of unsalp- 
ability has been reached, or, rather, forced by the users 
of this molding compound because of the irregularity 
in size and shape and the presence of fines in the material. 
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Q. That answer seems to me to relate more particu¬ 
larly to the powder, the resulting product. What do you 
have to say as to the process itself? A. The. process 
itself is a long and costly one. By the use of solvents, 
it entails heavier equipment, and secondly, these solvents 
must be removed in order to ultimately result in a 
moldable material. 

Another thing that can be pointed out is that it is 
almost impossible to completely remove these solvents. 
Even upon extreme drying there is retained a very small 
percentage of the solvent within the molding granule or 
pellet, which has led to the undesirability of the process 
and the resulting product. 

Q. I call your attention to the molding powder forming 
Plaintiffs^ Exhibit No. 4. I will ask you whether or not 
that is the sort of molding powder which you indicated 
is undesirable. A. Yes, this is the molding powder 
which I have indicated as being undesirable. 

Q. And that is because of the fines and the irregular 
shape? A. That is right. 

Q. Wliat is the principal industrial market for cellu¬ 
lose acetate molding powder? A. The principal indus¬ 
trial market'for cellulose acetate molding powder is the 
application of that material in the injection molding 
operation. 

Q. Do you have any idea how much of the powder 
sold goes to users of injection molding machines? A. 
Well, it’s pretty hard to estimate, but I normally approx¬ 
imate somewhere between 70 and 80 per cent of the total 
volume produced each year. 

Q. Are you familiar with the construction and mode 
of operation of injection molding machines? A. Yes, 
I am. 

Q. Can you produce a diagram illustrating the con¬ 
struction of a typical injection molding machine? A. 
Yes, I can. 
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Q. Do you have it there? A. Yes, I have. 

Mr. Des Jardins: I otfer in evidence as Plaintiff’s 
Exhibit Ko. 5 the diagram of an injection molding machine 
just produced by the witness. 

(Tr. p. 58, 1. 18 to p. 58, 1. 20) 

(Subject diagram was marked Plaintiffs’ Exhibit No. 5 
and received in evidence.) 

Tr. p. 59, 1. 10 to p. 75, 1. 9) 

Q. Referring, Mr. Zuccarelli, to the Scheme of Injec¬ 
tion Molding” sllo^vn in Plaintiffs’ Exhibit 5, I vdsh you 
would describe briefly the operation of the typical injection 
molding machine shown there. A. I would like to point 
out first of all that this is a very simple sketch of an 
injection molding machine, and the latter-day machines 
are much more complicated in actual design than these 
are. However, I do believe that this sketch can quite sim¬ 
ply and briefly be used to explain the nature and con¬ 
struction of the injection molding machine. 

The injection molding machine consists primarily of a 
cylinder which is enclosed with a jacket which may be 
actually an insulation to keep, or to prevent the loss of 
heat which is applied at the periphery of the cylinder. 
The application of heat may be by hot oil or by electrically- 
heated resistance bands which encircle the cylinder at the 
front section of the cvlinder. 

At the back of the cylinder is mounted a hopper which 
is in effect a reservoir for the molding compound. 

As indicated in this sketch, however, the material is 
fed by simple gravity feed. However, as I pointed out, 
the latter-day machines are much more complicated in that 
they have feeding mechanisms for proportioning the 
amount of feed that is fed to the cylinder. 
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As illustrated in this sketch, the ram pushes forward 
the material that is dropped from the reservoir or hopper 
into the front of the heated cylinder. As the material 
progresses in its travel, the temperature is changed from— 
that is, the temperature of the material is changed—from 
that of atm'ospheric temperature until at the front end of 
the nozzle it becomes approximately the same temperature 
as that of the injection machine cylinder. 

This plastic mass then is forced into the mold, which 
is seated at the front end of the nozzle, which in turn is 
attached to the cylinder. Then this mold, of course, when 
it is being charged with the hot plastic material, is tightly 
sealed under pressure. 

Upon the completion of the injection cycle, the mold 
is opened, and there are knockout arrangements known as 
knockout pins, which are activated by the withdrawal of 
the molds upon opening, and these knockout pins fore 
the molded section from the cavities of the mold. 

These pieces may be picked up by the operator or may 
just drop into a tray beneath the mold, and the cycle then 
is repeated, again and again. 

Q. Let me ask you this: I notice a reference to cooling- 
channels on the mold. Is it customary to chill the mold ? 

A. Yes, it is customary to chill the mold, because, as I 
indicated in my description, the material has attained i- 
very high 'temperature which is equivalent to the tempera¬ 
ture of th6 cylinder, and normally is in the range of about 
400 degrees Fahrenheit. 

This plastic mass is forced into the mold, or the die of 
the mold, and it is necessary to shorten this cooling cycle, 
or the seeing cycle. It is necessary that the mold be 
channeled and a coolant liquid be fed through this chan¬ 
neling device. 

Q. The ram you have referred to, is that what is indi¬ 
cated as a plunger? A. The ram that I have referred 
to is the plunger indicated. 
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Q. I see placed on the diagram the word “Tenite.*^ 
AMiat does that mean? A. Tenite is a trade name for 
a commercial cellulose acetate or a cellulose acetate buty¬ 
rate which is produced by the Eastman Kodak Company. 

Q. How does the temperature of the nozzle end of the 
injection molding machine compare with the temperature 
of the nozzle end of a hot extrusion machine? A. The 
temperature of the nozzle end of an injection molding 
machine is approximately that of the temperature of the 
nozzle on the extrusion machine. The temperature, how¬ 
ever, the temperature setting, varies on the formulation 
or the composition which is being either injected or ex¬ 
truded. 

Q. I understand if you had a near mechanical mix- | 
ture of cellulose acetate and plasticizer, and you fed that | 
into a continuous hot extrusion machine with its stuffer 
screw, that you would plasticize that mixture in that 
extrusion machine, is that right ? A. That is right. 

Q. Now, then, if you fed the same mechanical mixture 
into an injection molding machine, it would plasticize it 
in the injection molding machine? A. It would not 
plasticize it to the same degree. You might define thatj 
by saying it is only partially plasticized in an injection 
molding machine. 

Q. Why is that? A. Because it does not obtain the 
same degree of mechanical working in the injection mold¬ 
ing machine that it does in the travel of the screw in the 
extrusion machine. The material is in more intimate con¬ 
tact with the heat penetrating or passing from the cylin¬ 
der wall of the extrusion machine. In an injection machine 
that condition does not exist. 

Q. The mix used in the wet mix process was described 
as including cellulose acetate flake and plasticizer. What 
is the purpose of including plasticizer in that mix? A. 
Well, if we consider cellulose acetate flake in its original 
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and raw fomi, it can be to some degree molded or cast, 
but the physical properties of the cellulose acetate, with¬ 
out the inclusion of plasticizer, is unsuitable for commer¬ 
cial applications. Therefore, it has been found that the 
use of such chemical substances, which are normally re¬ 
ferred to afe plasticizers, bring about a reduction in the 
softening point of the cellulose acetate flake. 

In addition to reducing the softening point, it adds to 
that certain enhancing physical properties, such a ductility, 
tensile strength, toughness—makes it impervious to the 
attack of water or moisture; will also aid in the resistance 
to chemical decomposition. Oh, there are numerous reasons 
as to the function of the plasticizer. 

Q. I wish you would describe as well as you can the 
way in which the mix is plasticized and the action of the 
plasticizer.' Tell us what it does. I wish you would start 
first with the wet mix, in which, as I understand it, you 
have the solvent as well as the acetate and the plasticizer. 
A. Well, in starting with the wet mix where we have the 
solvent, the plasticizer and the cellulose acetate, mixing 
in the mixing vessel, the plasticizer and solvent are im¬ 
mediately in solution, and they in turn— 

Q. You' said plasticizer and solvent are in solution? 
A. The plasticizer and the solvent, because they are 
miscible liquids, go into solution immediately, and in turn 
they mutually tend to create the solvency of the cellulose 
acetate. 

This mixture then, of course, is a jell, or in a colloidal 
mass, which is found necessary to remove the solvents, 
and leaving the plasticizer in intimate contact with the 
cellulose acetate, leaving it in a colloidal state; and it is 
said then' that we have a colloidal, homogeneously col¬ 
loidal cellulose acetate molding compound, if we refer to 
it as a molding compound at that point. 
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Q. When you remove the solvent, you have two things 
left—you have the cellulose acetate, and the plasticizer, is 
that right! A. That’s right. 

Q. Is there any chemical combination between the cel¬ 
lulose acetate and the plasticizer? A. There is no 
chemical combination, no. 

Q. They are two distinct chemical substances! A. 
They are two distinct chemical substances, although they 
cannot be separated or cannot be seen or do not in any 
way, cannot be identified by mechanical means. 

Q. And is that characteristic of a colloid! A. That! 
is characteristic of a colloid. j 

Q. Am I right in saying that the function of the plasti-l 
cizer is to form with the cellulose acetate a colloidal massj 
having physical characteristics differing from those of 
the cellulose acetate by itself? A. That is right. The 
use of a plasticizer will enable the formation of a colloidal 
mass with cellulose acetate. 

Q. And would that be a transparent mass! A. If 
no colorants are used, it would be a transparent mass. 

Q. How does the softening point of such a colloidal 
mass differ from that of cellulose acetate! A. The 
softening point of this colloided mass, which consists of 
plasticizer and cellulose acetate, is much lower than the 
original cellulose acetate flake used. 

Q. And what is the beneficial result that comes fron^ 
that! A. It makes the material more workable in pro 
cessing and in use, in injection molding and extrusion. 

Q. Is there a temperature at which this cellulose ace 
tate will decompose, break down? A. Well, decoml 
position takes place at temperatures approximately equa) 
to those at which the material will soften. 

Q. That is, without the plasticizer! A. Without the 
plasticizer, of course. 
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Q. And with the plasticizing of the cellulose acetate, 
am I right in understanding then that the softening point 
is considerably below the decomposition point? , A. The 
softening point is considerably below, it is within safe 
levels, so that the material does not decompose. 

Q. You can work it without danger of breaking it 
down? A. That is right. 

Q. And what other properties are affected by forming 
this colloidal mass or colloldized cellulose acetate? How 
about the strength? A. The properties referred to as 
physical properties, or perhaps might be said the mechan 
ical properties of the material, arc improved in that the 
material has attained by the use of plasticizer a greater 
degree of toughness, a greater degree of resistance to 
fracture, transverse or tensile. It will, by the use of 
plasticizer, the composition will have greater imper\’ious 
ness to water, will also retard to a greater degree chem¬ 
ical decomposition. 

Q. YTe have been talking about colloidized cellulose 
acetate mass made by the wet mix process in which you 
start with a solvent and remove the solvent. Suppose you 
made a mechanical mixture of cellulose acetate and the 
plasticizer.' Could you colloidize or plasticize such a 
mixture? A. Not merely by the inclusion or mixing 
intimately the plasticizer and the cellulose acetate. 

Q. TThat would you have to do to the plasticizer ? A. 
The art has taught, and practical experience has indicated, 
that the only way uniform and homogeneous colloiding 
can take place is by application of heat and mechanical 
working of the plasticizer and cellulose acetate mixture. 

Q. Is heat by itself sufficient? A. Heat by itself 
is not completely the only means of coUoidizing. 

Q. If you had such a mechanical mixture and just 
heated it without the working, what would be the result? 



47 


A. You would not have a uniformly or homogeneously 
colloidized cellulose acetate. 

Q. Would that be because it would plasticize at local 
spots and not in others? A. That is right. The plas¬ 
ticizer would dissolve, or go into solution with the outer 
surfaces of the cellulose acetate particles. 

Q. Wliat is your opinion as to whether a cellulose 
acetate molding powder which included as much as 1 to 
2 per cent of fines would be desirable? A. It is not 
desirable. 

Q. Wliy not? A. The presence of 1 to 2 per cent 
fines have led to a serious problem in the molding industry 
in that these fines will clog or jam the plunger or the ram 
of the injection machine. These particles then in jamming 
will at some point in the operation, the continuous opera¬ 
tion, or continuous use of the machine, will become dis¬ 
lodged and will ultimately pass into the die of the mold, 
which results in poor workmanship or a poor molded part. 

In addition to that, the presence of these fines in the 
material will lead to the scorching or burning of these 
fines, which ultimately will result in the same poor quality 
product. 

Q. Going back to this wet mix process that we have 
been discussing, does the cellulose acetate molding powder 
made by that process have any fines in it? A. In the 
wet mix process there are definitely fines present. 

Q. About how much? A. I take the stand that the 
amount of fines will vary on the particular type and the 
condition of the granulating machine. I have seen from 
practical and personal experience that it may vary any¬ 
where from 5 to 20 per cent. At that point, however, there 
is a sieving operation which will remove the desired por¬ 
tion of these fines. 

Q. It would not remove? A. It would not remove 
all of the fines. We have found that it is very difficult 
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to remove complete]y all the fines, and on testing we find 
that there is still somewhere in the vicinity of 1 to 2 
per cent. 

Q. I wish you would explain briefly why you canH 
get the fines out. A. The fines cannot be removed 
because of the surface attraction between the small parti¬ 
cle and the large one, this attraction being somewhat of 
a cohesive nature, so that just the mechanical agitation 
will not shake these small particles free. 

In addition to that, because of the irregularity in size 
and shape of the granule, there is created additional small 
particles by the shearing forces that are applied to some 
sharp comers or edges of the granule. 

Q. TVhat is your opinion as to whether a molding pow¬ 
der containing from 3 to 6 per cent moisture would be 
desirable? A. A molding powder containing 3 to 6 
per cent moisture would be very undesirable. 

Q. TVhy ? A. The presence of moisture in a molding 
composition results in molded parts which are spongy or 
porous, have poor shrinkage and warpage qualities. 

In addition to these, the mechanical strength of the 
part is affected by the presence of that amount of mois¬ 
ture. 

Q. Do you have little bubbles of moisture in the mate¬ 
rial—or vapor? A. The molded part \sdll contain small 
bubbles of moisture which may eventually evaporate and 
leave voids, and that is the cause of this porousness or 
sponginess. 

Q. I now refer you to Plaintiffs’ Exhibit 2A, which 
is a copy of U. S. Patent No. 2,048,686, patented July 28, 
1936, to Eastman Kodak Company, on an application 
filed April 10, 1933 by Fred R. Conklin, for a Molding 
Process, and ask you to state whether or not you have 
read this ' patent and understand the process described 
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therein. A. I have read this patent and understand 
the process described therein. 

Q. I hand you a copy of a diagram entitled, “Manu¬ 
facture of ^folding Powder, Dry Mix Process, Conklin 
2,048,686 and Conklin 2,155,303,’’ and ask you to examine 
it and state whether it fairly and accurately depicts dia- 
gramatically the processes described in Conklin 2,048,686 
and 2,155,303. A. Yes, they fairly and accurately 
describe the processes as disclosed. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit No. 6 the diagram illustrating the Conklin dry 
mix processes just identified by the witness. (Subject dia¬ 
grams, consisting of one sheet, were marked Plaintiffs’ 
Exhibit No. 6 and received in evidence.) 

Q. Describe the molding process described by Conklin 
patent 2,048,686, Plaintiffs’ Exhibit 2A, using, if you wish, 
in connection vrith your description, the diagram. Plain¬ 
tiffs’ Exhibit No. 6. A. This invention relates to the 
manufacture of plastic products and more particularly 
to the manufacture of colloidized or molded products, 
such as sheets, granules, powders, and the like, from cel¬ 
lulose organic ester compositions, particularly those hav¬ 
ing a basis of cellulose acetate. 

Q. You have just read that from the patent, page 1, 
column 1, lines 1 to 6, is that right? A. That is right. 

Q. Will you continue, then, and point out other por¬ 
tions of the specification which bring out things that 
should be considered in connection with this process. 

I call your attention to some discussion of wet mix and 
dry mix processes. Do you find that? A. Yes, I do. 
The cellulose ester plastic process— 

Q. Just a minute; I would like to indicate where yon 
will read that. You are now reading from page 1, column 
2, line 25, to page 2, column 1, line 10, is that right? A. 
That is right. 
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Q. Very well. I wish you would read that part of the 
specificatioii into the record. A. “Cellulose ester 
plastic processes may, for convenience of illustration, 
be divided into two principal classes. The first of 
these includes processes wherein the plastic material 
is worked up into a plastic mass with the aid of sol¬ 
vents of a more or less volatile character. In such 
processes plastieizinir subtances, dyes, pigments or 
other colorimr material are usuallv also added. Under 
this class may be included, for convenience, the 
method of plasticizing cellulose esters which com¬ 
prises making a solution of the plasticizer in a liquid, 
such as benzol, which dissolves the plasticizer but 
which is a non-solvent for the cellulose ester and then 
treating (as by soaking and/or refluxing) the cellulose 
ester with such non-solvent solution so that the plasti¬ 
cizer thoroughly permeates the cellulose, ester and 
then driving otf the non-solvent, leaving the plasti¬ 
cizer iJehind thoroughly permeating the cellulose ester 
particles. The plasticized cellulose ester may then be 
worked up on hot rolls and/or molded in known man¬ 
ner.” 

Q. That is the wet mix process, is it? A. That’s 
right. 

Q. Continue with the other class. A. “The second 
class includes those processes in which substantially 
no volatile solvents are employed, the cellulose ester 
material merely being worked up with the plasticizer 
and other ingredients which it mav be desired to in- 
corporate. The second t>*pe of process has the very 
great' advantage that the resulting products have no 
volatile materials included in their structure which 
have to be removed, as is the case with products pro¬ 
duced according to the first mentioned class, by exten- 
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sive curing operations. It is with the second class of 
molding processes that we are concerned in the 
present application, and most properly so for the 
reason that cellulose organic ester molded products 
of this type seem to have had no considerable com¬ 
mercial success in this country until my discovery of 
the critical element—low moisture content—whic’i 
makes such products possible of useful commercial 
application.’^ 

Q. Then he is talking there about some invention relat¬ 
ing to a dry mix process, is that right? A. That is 
right. 

Q. And a dry mix process of making cellulose acetate 
molding powder, is that right? A. That is right. 

Q. I think you will find in this patent at page 2, columji 
1, lines 11 to 64, that he points out the very great impoi}- 
tance of the low moisture content. I wish you would read 
that into the record. A. In reading from column 1 of 
page 2, line 11, it states: 

‘‘In working with many different types of plastic 
processes in which a wide variety of cellulose ester 
materials were treated, I found that molded products 
produced from a cellulose ester material, such as ce - 
lulose acetate which has been air-dried in the usu^l 
manner and which contains from 2 to 6 per cent of 
moisture, were subject to severe shrinkage and warp¬ 
ing upon being removed from the mold. During pro¬ 
cessing it was also found that there was considerable 
swelling and puffing up of the material and that con¬ 
siderable quantities of gas or vapor were evolved 
■ from gas pockets formed within the plastic mass 
during the working-up process. Extensive experiments 
were carried out to discover the cause of these defects 
and it was found that they were due to the presence 
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in the original cellulose ester of an appreciable 
amount of moisture. In addition to marked shrinkage 
and tlie presence of gas pockets, it was found that a 
plastic produced from high moisture cellulose ester 
material also had low density as well as low tensile 
strength and toughness. Microscopic examination of 
the internal structure showed that the greater the 
amount (if moisture present in the material, the more 
spongy was its appearance, but that if the moisture 
was kept below .5%, a beautiful, lustrous product of 
exceptionally high density, high tensile strength, and 
low shrinkage and warp was produced.” 

Q. Do you agree with those observations, from your 
experience? A. I do agree with those observations. 


(Tr. p. 76, 1. 10 to p. 114, 1. 3) 

Q. Mr. Ziiccarelli, at the adjournment you had read 
the first paragraph—the portion that I called your atten¬ 
tion to—in Conklin patent 2,048,686. I wish now you 
would read the next paragraph, beginning line 40 of 
column 1, page 2, relating to this question of moisture 
content. A. “I have determined that commercial cel¬ 
lulose acetate, for example, as ordinarily produced in 
precipitated form and oven-dried in ordinary heated 
atmospheric air, contains a relatively high percentage 
of moisture, generally in the vicinity of 2 to 6% and 
that a relatively high moisture content is, in varying 
degrees,! characteristic of all air-dried cellulose ester 
material. In fact, it has been found that no matter 
how long one subjects the ordinary commercial cel¬ 
lulose acetate or other organic ester to air-drying 
at a non-decomposing temperature, one is unable to 
bring the moisture content down to a point lower 
than about 2%. I have found that even if oven-drying 
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be continued for days beyond that ordinarily thoughlt 
suflficient, the moisture content of the cellulose este|r 
will not fall appreciably below 2%. Apparently there 
is occluded moisture in the cellulose acetate which it 
is impossible to remove by continued oven-drying;, 
even of a relatively severe character. According!}’, 
air-dried or oven-dried cellulose acetate or other 
esters referred to in the prior art may be regarded 
as containing upwards of 2% of moisture.” 

Q. And from your experience do you agree with tho^e 
statements? A. I do agree with those statements. 

Q. There is another section in this patent which has 
to do with the characteristics of the molding powder 
procured, and that appears at page 3 beginning in column 
1, line 53, and extending to column 2, line 15, and I wish 
you would read that section into the record, if you will, 
please. A. ‘^The hot plasticized sheet D is then 
stripped from the roll B and directly worked up in jo 
the desired form as soon as it leaves the kneadiijg 
rolls, such as by pressing it further upon a hot platetn 
press or in a mold, or it may be cut up into strips for 
molding desired shapes, or it may be cooled ai^d 
broken up or granulated into small particles whi(|jh 
in turn may be remolded in much the same manner ^s 
molding powders are molded. The granular materilal 
thus produced is a particularly valuable form of molll- 
ing composition. Each of its granules is a sealed 
agglomerate of smaller particles homogeneously weld¬ 
ed together into a unit. As the moisture has already 
been reduced to a substantially negligible minimum, 
and the plasticizer and cellulose ester are thoroughly 
colloidized by the combined action of heat and pres¬ 
sure on the calendar rolls, there results a colloidized 
material effectively sealed against the inter-penetra- 
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tion or absorption of moisture. It will be seen that 
the material is thus protected against deterioration 
and, since suflScient moisture does not collect on the 
surface of the granule to adversely affect its use in 
molding, these moisture-free granules are accord- 
insrlv alwavs readv for immediate use and, on recol- 
loidizing in a suitable mold by heat and pressure, 
actually give a stronger product than results from 
molding the acetate powder-plasticizer mixture direct, 
by a single colloidization. 

“Attention is again called to the fact that the 
herein described process for the production of the 
plasticized cellulose ester material is characterized 
by comphrative simplicity and that the material con¬ 
tains neither low boiling solvents nor moisture. It 
will thus be seen that the resulting product need not 
be cured or subjected to any other treatment before 
being used for the purpose for which it is ultimately 
intended.” 

Q. Is it your opinion that this granular material re¬ 
ferred to in'this portion was a cellulose acetate molding 
powder as that term is used in the art? A. This 
material was a cellulose acetate molding powder. 

Q. And with the desired low moisture content? A. 
With the desired low moisture content, yes. 

Q. With or without fines? A. It would necessarily 
contain fines because of the granulating step in the pro¬ 
cess as disclosed. 

Q. I understand that the patent describes one process 
for producing this cellulose acetate molding powder. I 
will ask you to describe the process, making reference, if 
you wish, t6 the diagram. Plaintiffs’ Exhibit No. 6. A. 
the raw flake, or cellulose acetate flake, after having 
been ball milled to reduce the particle size to pass through 
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an 80-mesli screen, it is placed in pan driers and per¬ 
mitted to dry for a period of six days at 150 degrees 
Fahrenheit, at which time the moisture content is reduced 
to 0.35% moisture. 

This dried cellulose acetate flake is then placed in a 
mixer to which is added plasticizer, dyes, pigments, etc., 
and the plasticizer and these additional materials, such as 
dyes and pigments, may be anhydrous, and the resulting 
mixture is mixed for a period of time and then fed to the 
steam-heated rolls. 

The mixture then is heated on these hot rolls at a 
temperature—the rolls are maintained at a temperature 
of 300 to 320 degrees Fahrenheit. The rolling operation 
is carried forth for approximately a period of five min¬ 
utes. The material attains a blanket or a sheet formation 
on the rolls, which is then removed in smaller sheet form, 
and cooled. 

These cool sheets are then fed to a dicer or granulator, 
which in turn breaks up the sheet into granules. The 
resulting product then is a uniformly and homogeneously 
colloidized cellulose acetate molding powder which by 
necessity contains a certain percentage of fines, and by 
virtue of the pre-drying of the flake, it will contain a very 
minute percentage of moisture which may be in the order 
of loss than five-tenths of one per cent. 

Q. At what stage of this process does the mechanical 
mixture of cellulose acetate and plasticizer become plasti¬ 
cized or colloidized? A. This mixture would become 
plasticized or colloidized on the steam-heated rolls during 
the mechanical working of the mass. 

Q. It is subjected to heat and working on those rolls? 
A. ThaFs right. 

Q. Does this patent say anything about removing 
fines? A. This patent does not teach anything aboul} 
removing the fines or the need for removing fihies. | 
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Q. Am I right in assuming that if you did sift these 
granules with a rather large percentage of fines, you 
couldn’t remove all of the fines? A. You are right in 
that assumption. It is almost impossible to remove all 
of tlie fines. 

Q. So that you would have from one to two per cent 
left? A. At least. 

Q. And where do those fines come from? Is that from 
the granulating step? I think you said that. A. That’s 
right. 

Q. And'I believe you have already testified that the 
presence of such fines in the molding powder is unsatis¬ 
factory? A. That is right, I testified that it is unsatis- 
factorv. 

Q. 1 wish you would compare briefly the dry mix pro¬ 
cess of this first Conklin patent, as shown at the left on 
Plaintiffs’ Exhibit 6, with the wet mix process, as sho\\Ti 
in the diagram, Plaintiffs’ Exhibit 3. A. The products 
resulting from both processes are substantially the same 
in that the granules are irregular in shape and size, and 
will contain at a minimum of 1 to 2 per cent fines, even 
after the sieving operation has been completed. Since 
no solvents are used in the Conklin patent, it would be 
necessarily a faster or shorter process, and therefore the 
problem of removing all of the moisture is not entailed. 

Q. Then I take it you consider the process of this 
first Conklin patent as an improvement on the wet mix 
process because they don’t use solvents? A. That is 
right. 

Q. And therefore have no problem of removing sol¬ 
vents. A. That is right. 

Q. In both cases you would have the moisture content 
desired. ' A. In both cases, by virtue of the drying on 
the one hand, and the rolling on the hot rolls on the other 
hand. 
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Q. Rolling on hot rolls—you are referring to the wet 
mix process. The moisture was removed by pan drying 
there, was it not? A. That’s right, it was. j 

Q* I now call your attention to Plaintiffs’ Exhibit 2^, 
which is a copy of U. S. Patent No. 2,155,303, patented 
April 18, 1939, to Eastman Kodak Company, on an appli¬ 
cation filed July 18, 1936, by Frederick R. Conklin for a 
process for preparing plastics, and ask whether you havte 
read this patent and understand the process disclose^ 
therein. A. I have read this patent and understand 
the process disclosed. 

Q. Describe the process for preparing plastics dis¬ 
closed by this second Conklin patent. Plaintiffs’ Exhibit 
2B, using, if you wish, the diagram. Plaintiffs’ Exhibit 6. 
A. The process as described and illustrated by this par¬ 
ent, known as the Conklin patent, 2,155,303, shows that 
it is similar to the patent 2,048,686, with one exception, 
in that there is no drying step included in the second 
Conklin patent. The cellulose acetate flake after having 
been ball milled to a particle size so that it will pass an 
80-mesh screen, is mixed with plasticizer and the other 
desired ingredients such as dyes and pigments. This ma¬ 
terial then, pointing out again, without the aid of any 
drying, is fed to steam-heated rolls. And the material is 
removed in forms of sheets and allowed to cool. 

The temperature of the rolling equipment, or the rolls, 
is at a temperature of 292 degrees Fahrenheit, and in 
order to remove some of the contained moisture, the roll¬ 
ing period, or the rolling time, is somewhat extende(i. 
It is at least two to three times the length of period re¬ 
quired in the previous Conklin patent as described. j 
Q. And that reduces the moisture content to a half of 
one percent? A. That is right. 

Q. In other words, then, in the second Conklin patefit 
the step of drying in pan dryers for six days, which w4s 
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used in the first Conklin patent, is omitted, is that right? 
A. That's right. 

Q. And the period of kneading on hot rolls is extended 
from five minutes to ten to fifteen minutes? A. That 
is true. 

Q. And those are the only differences? A. Those 
are the only differences. 

Q. And the product is substantially the same as the 
product of the first patent? A. The products are sub¬ 
stantially the same. 

Q. I wish you would compare briefly the dry mix pro¬ 
cess disclosed in Conklin patent No. 2,155,303, as illus¬ 
trated in the right-hand diagram of Plaintiffs’ Exhibit 6, 
with the wet mix process illustrated by Plaintiffs’ Exhibit 
3. A. In comparing these two processes I note that 
the resulting products are substantially the same in that 
the resulting granules are irregular in shape and size and 
necessarily contain 1 to 2 per cent fines. The moisture 
content of the material resulting from the Conklin process, 
2,155,303, is reduced to less than .5% because of the 
extended rolling operation of the material simultaneously 
with its becoming a colloidal and homogeneously plasti¬ 
cized cellulose acetate. 

It can also be pointed out that the Conklin process is 
a solvent-free process where the wet mix necessarily con¬ 
tains solvents and in the Conklin process therefore we do 
not have the problem of removing the solvents. 

Q. In other words, you don’t have to cut a sheet into 
strips and let it dry for eight to ten hours, and, further, 
you don’t have to dry the granules in pans at 180® F. 
for 18 hours, as you do in the wet process? A. Both 
those steps are eliminated or omitted in this process. 

Q. Am I right in understanding that in the process of 
the second' Conklin patent the kneading on the hot rolls 
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for ten to fifteen minutes accomplishes two things, both the 
removal of excess moisture and the plasticizing or col- 
loidizing of the mixture? A. It accomplishes both 
things. 

Q. Are there any of the nine patents included in Plain¬ 
tiffs’ Exhibit No. 2 other than these two Conklin patents 
that you have discussed, which disclose methods for mak¬ 
ing the product that you have described as thermoplastic 
molding powder? That is to say, pellets or granules of 
homogeneously and uniformly plasticized or colloidized 
thermoplastic compound? A. There are no other pat¬ 
ents in this group other than those two just discussed or 
described. 

Q. I now refer you to Plaintiffs’ Exhibit 2C, which 
is a copy of U. S. Patent No. 2,150,939, patented March 
21, 1939, to Eastman Kodak Company, on an application 
filed March 23, 1936, by Spencer E. Palmer for Plasti¬ 
cizing Method, and ask whether you have read this patent 
and understand the process described therein. A. I 
have read this patent and understand the process de¬ 
scribed. 

Q. I hand you a copy of a sheet having two diagrams 
thereon, one entitled, “Plasticizing Method, Dry Mix Pro¬ 
cess, Palmer 2,150,939,” and the other, “Molding Method, 
Dry Mix Process, Kimble & Palmer 2,151,476,” and ask 
whether in your opinion these diagrams are fair and ac¬ 
curate representations of the processes disclosed in these 
two patents. A. They are fair and accurate diagrams 
of the processes as disclosed by these two patents. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit No. 7 the diagram just identified by the witness 
illustrating the dry mix processes of patents 2,150,939 
and 2,151,476. 

The Court: Without objection, they will be received. 
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(Diagrams above described, consisting of one sheet, 
were marked Plaintiffs’ Exhibit No. 7 and received in 
evidence.) 

Q. Please describe the process disclosed in Palmer 
patent Xo. 2,150,939 using, if you wish, the flow chart of 
that process appearing in the diagram. Plaintiffs’ Exhibit 
Xo. 7 at the left-hand side of the page. A. This pro¬ 
cess deals with the preparation of a dry mix of a cellulose 
acetate and plasticizer, wherein it states that the solvent 
plasticizer may be uniformly and homogeneously incor- 
ported with the cellulose derivatives as tj’pified by the 
cellulose acetate. 

I’d like to read into the record on page 1 of the patent, 
2,150,939, column 2, line 29, to column 1 of page 2, line 2. 

“These objects are accomplished by the following 
invention which, in its broader aspects, comprises the 
mixing or otherwise mechanically manipulating a 
mixtiire of a cellulose organic acid ester with a solvent 
plasticizer at a temperature at which the plasticizer 
has no appreciable solvent action upon the material. 
As indicated above, the obvious method of increasing 
the plasticizing action of a plasticizer is to heat the 
mixture in order that the plasticizer will exert a 
more' uniform solvent action upon the cellulose deriva¬ 
tive. ' Diametrically opposed to this idea, and con- 
tran.'^ to what would be expected, I have found that 
by refrigerating the plasticizer or the mixture of 
plasticizer and cellulose derivative and thus tempora¬ 
rily restraining its inherent solvent action, the desired 
degree of uniformity can be obtained. In general it 
may be said there is a critical temperature for each 
of the solvent plasticizers above which uniform dis¬ 
tribution of the plasticizer in the cellulose organic 
acid ester material cannot be obtained. The lower 
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limit of temperature for uniform mixing is just above 
the melting point of the plasticizer, since as a prac¬ 
tical matter, the plasticizer should be in liquid or at 
least semi-liquid state under the conditions of opera¬ 
tion in order to facilitate proper mechanical working.” 

Q. Now will you tell us what this process is in the 
Palmer patent. A. This process teaches that cellulose 
acetate flake, which has already been ground to pass 
through an 80-mesh screen, is fed to a covered mixer to 
which is added refrigerated plasticizer, the temperature 
of which is at 15 degrees centigrade or lower. The mixing 
vessel is so constructed to maintain the mixing tempera¬ 
ture of 15 degrees centigrade or lower, also. 

The resulting mechanical mix, comprising cellulose 
acetate powder and plasticizer, is then in a granular form 
containing the original moisture content which may be 
on the order of 3 to 6 per cent. 

Q. How long does that mixing continue, that cold 
mixing? A. It states that that mixing is continued for 
a period of thirty minutes. 

Q. I understand that the end product is referred to 
on the chart as cellulose acetate powder and plasticizer, 
is that right? A. That’s right. 

Q. Is that a mechanical mixture of the cellulose acetate 
and the plasticizer? A. It is a mechanical mixture of 
the cellulose flake or powder with the plasticizer. 

Q. Has that mixture been plasticized or colloidized? 
A. That mixture has not been plasticized or colloidized. 

Q. And that was because he kept the heat away from 
it? A. That is the reason for that. 

Q. And, also, he did not work it? A. And he did 
not work it. 

Q. What does this patent indicate as to the use that 
can be made of that mixture, that unplasticized mixture 
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of cellulose acetate powder and plasticizer? A. This 
patent states that this mixture—this mechanical mixture— 
may be worked mechanically to consolidate the material, 
or may be employed directly in the molding operation. 

Q, Let's take first this “Worked mechanically to con¬ 
solidate the material.” Can you point to anything in the 
diagrams of the Conklin process that would conform to 
that working mechanically to consolidate the material? 
A. In my opinion that working or consolidating the mate¬ 
rial mechanically may imply rolling of the material on 
hot rolls, kneading and rolling the material on hot rolls. 

Q. "Wliich forms a plastic sheet? A. Which forms 
a plastic sheet, that is right. 

Q. And by consolidating the material, did he have 
reference to plasticizing the material in the Palmer patent? 
A. I beg your pardon, would you repeat that question? 

Q. I will try to state it again. Is it your understand¬ 
ing that the reference in the Palmer patent to consolidat¬ 
ing the material by working had reference to plasticizing? 
A. In my opinion it states that the object of working 
the material mechanically is plasticizing the material. 

Q. That is, it makes a uniform— A. Makes a uni¬ 
form and homogeneous mass of plasticized cellulose 
acetate. 

Q. The alternative procedure indicated on the diagram 
of Plaintiffs^ Exhibit Xo. 7 is characterized as “Employed 
directly in molding operation.” What do you think is 
comprehended within that phrase? A. I think that the 
resulting mechanical mixture, although it is stated that it 
may be employed directly in the molding operation, doesn’t 
imply that it is an injection molding operation, but rather 
it may be' an open mold, or what is sometimes referred to 
as a comJ)ression molding where the material is fed into 
an open cavity manually, the mold sealed manually, and 
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then placed within the spaces of a hydraulic press and| 
pressure and temperature is applied. | 

Q. Would that pressure and temperature plasticize 
the material in the mold? A. That temperature and 
pressure would in effect plasticize the material contained 
in the mold. 

Q. I call your attention to the statement appearing or 
page 3 of this Palmer patent, column 2, lines 6 to 9, read¬ 
ing as follows: “The product produced as described hereir 
may also be equally well employed in open or injectioij 


molding. 

Do you agree with that statement? A. I do not agree 
with that statement. 

Q. Will you tell us why? A. Because that material 
is not a uniformly colloidized and plasticized cellulose^ 
acetate molding compound. Secondly, because of th^ 
nature of its particle size it would result to even a greatei* 
extent in the problems that have been facing the molding 
industry priorly, when there was a small percentage of 
fines. 

Q. How about the moisture content? A. And since 
there had been no moisture removed, it would necessarih* 
contain the original moisture present in the cellulose ace¬ 
tate flake, plus that which was picked up in the mixing, 
and any moisture contained in the plasticizer or colors 
and pigments that were added to the mix. 

Q. If one should attempt to use that mixture of cellu¬ 
lose acetate and plasticizer that is made by the process o|f 
this Palmer patent in an injection molding machine, whalt 
in your opinion would you get? What would be tb|(' 
result? A. The resulting molded product would not bo 
one suitable and satisfactory from appearance, in so far 
as the surface and gloss; secondly, it would contain a 
great deal of uncolloided particles which would ultimately 
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result in unsatisfactory physical properties in the molded 
piece. 

Q. It wouldn^t be homogeneous? A. It would not 
be homogeneous. In addition to that, due to the presence 
of moisture, the part would not have obtained the proper 
degree of density, since the moisture would create spongi¬ 
ness or porousness in the cross-sectional area of the piece. 
TVhen the moisture had been evaporated, it would leave 
minute bubbles or voids which again would affect the 
ultimate strength of the part. 

Q. What does this patent have to say as to the fine¬ 
ness of the material? I direct your attention to page 2, 
column 2, line 74, to page 3, column 1, line 15. A. 
Would you like to have me read that into the record? 

Q. I think it would be well for you to do that. A. 
‘‘While I have referred to cellulose organic acid 
ester material of a specific fineness, it will be evident 
that I may employ material of varying degrees of 
fineness. I may, for example, employ material which 
has been ground until it will pass a 40-300 mesh 
screen.' This material, of course, includes particles 
of varying degrees of fineness, the coarsest particles 
not being over a size which will pass a screen of 
about 40 mesh, while the finest will pass a 300 mesh 
screen or even finer. This will, of course, include 
groups of particles such as those having a particle 
size ranging from 40, 60, 80, etc. to 200 or 300 mesh 
and so on. It may be said, however, that the finer 
the material, and the more uniform the particle size, 
the more readily can the desired plasticizing mate¬ 
rials be incorporated therewith.” 

Q. Whdt would you say as to the amount of fines that 
would be in the resulting product in view of that state¬ 
ment? A. I would say that the amount of fines that 
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would be present would be too excessive and certainly n4t 
be a commercial grade of molding powder. 

Q. I noticed that this patent refers to the chemics.l 
compound, dimethyl phthalate, as the plasticizer. Are you 
familiar with that plasticizer? A. Yes, I am. 

Q. How does that compare with the plasticizer used 
in the Nixon process? A. We use dimethyl phthalatc' 
in the Nixon process in conjunction with other plasti 
cizers. 

Q. What other? A. In conjunction with the dimethyl 
phthalate we use such other plasticizers as diethyl phtha¬ 
late, triphenyl phosphate. Those are just mentioning h 
few. I can elaborate on that if you wish. 

Q. Would that mixture of dimethyl phthalate an^ 
diethyl phthalate present substantially the same problem? 
as the dimethyl phthalate plasticizer? A. Not in thi 
mixing process. I 

Q. Why not? A. Because the material is so mixed 
and dried to maintain the granular structure of the cellu ¬ 
lose acetate. 

Q. What I was driving at is this: If instead of using 
dimethyl phthalate alone in the Palmer process, you usecj 
a mixture of dimethyl phthalate and diethyl phthalatej 
would there be the same reason for cooling that mixture 
that Palmer had? A. Not to the same extent. The 
solvent action of the diethyl phthalate is not of the same 
degree as the dimethyl. In other words, the diethyl phtha¬ 
late is not as good a solvent plasticizer as the dimethyl. 

Q. But the presence of the dimethyl phthalate would 

I 

mean that you would want to keep your temperature low?l 
A. Yes. 

Q. That is according to Palmer’s theory? A. Ac¬ 
cording to Palmer’s theory, the presence of dimethyl 
would require the maintaining of a low temperature. 
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Q. 'Would you consider the cold mix of the Palmer 
patent, Xo. 2,150,939, to be a thermoplastic molding pow¬ 
der as that term has been defined and used by you? A. 
Xo, it would not fit the description of a thermoplastic 
molding powder. 

I 

Q. Does this Palmer patent contain any teaching with 
regard to a drying step in which any moisture is to be 
removed from the mechanical mixture of plasticizer and 
cellulose acetate? A. There is no such teaching for 
the removal of moisture. 

Q. What is your opinion as to whether or not the addi¬ 
tion of such a drying step would be consistent with the 
teaching of this Palmer patent? A. In my opinion it 
would be ihconsistent with the teaching of the Palmer 
patent. 

Q. "Wliy? A. Because they state that the tempera¬ 
ture of the plasticizer must be maintained at a relatively 
low temperature to prevent the solvent action—the local 
solvent action—from taking place, and since the general 
or more common wav of removing moisture is bv elevating 
the temperature of the resulting mechanical mixture, this 
would be contrary to the teachings of the Palmer process. 

Q. Stated again briefly, what is the reason for holding 
back or preventing the local plasticizing action in the 
mixture in the Palmer patent? A. The purpose of 
preventing or retarding the plasticizing action of the 
plasticizer in the mixture is to prevent any local solvent 
action of the plasticizer which ultimately would cause a 
critical or severe problem to prepare a homogeneous and 
plasticized cellulose acetate material. 

Q. I refer you now to Plaintiffs^ Exhibit 2D, which is 
a copy of United States Patent No. 2,151,476, patented 
March 21, 1939, to Eastman Kodak Company, on an appli¬ 
cation filed March 23, 1936, by John S. Kimble and Spen¬ 
cer E. Palmer for a Molding Method, and ask whether or 
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not you have read this patent and understand the process 
disclosed therein! A. I have read this patent and 
understand the process disclosed therein. 

Q. Describe the process disclosed in this Kimble and 
Palmer patent, using, if you wish, the diagram. Plain¬ 
tiffs’ Exhibit No. 7, in connection with your description. 
A. I would first like to point out that the resulting 
product is not a thermoplastic molding compound, but it 
is a cellulose acetate sheet. To obtain this result, the 
cellulose acetate fiake is ground to pass through an 80 
mesh screen, and is then fed to a covered mixer, to which 
is added a refrigerated plasticizer, which in effect is a 
similar step to the Palmer patent previously discussed, 
namely, 2,150,939. The product of both mixing actions are 
substantially the same. They are mere mechanical mix¬ 
tures of cellulose acetate and plasticizer containing at 
least 3 to 6 per cent moisture. 

The Kimble and Palmer patent goes further in that they 
use this mechanical mixture in feeding to an extrusion 
machine which is maintained at a temperature of 200 de¬ 
grees centigrade, and the resulting plastic mass is extruded 
into sheet form. 

This sheet then is passed over ironing or calendering 
rolls, and again to repeat, the product is a cellulose acetate 
sheet. 

Q. Then, as I understand it, the process or procedure 
of the Kimble and Palmer patent is identical with that 
of the Palmer patent, up to the point where the mixture 
is passed into the extrusion machine, is that right? A. 
Yes, that is right. 

Q. You said that the material was extruded in tho 
form of sheets. Just how is that accomplished in this| 
patent? A. The plasticized mass passes through the 
die, which is in the form of a tube die, and the resulting 
tube is slit into a flat section or a sheet form, and thid 
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flat section then is passed through the calendering rolls 
to attain the form desired, which according to the teach¬ 
ings of the patent may a sheet. 

Q. Is the material that is passed into the extrusion 
machine plasticized or colloidized? A. No, the mixture 
that is passed into the extrusion machine is not plasticized 
or colloidized. 

Q. Whe^re does plasticizing or colloidizing take place? 
A. The plasticizing and colloidizing takes place in the 
extrusion machine. 

Q. I call your attention to the drawing of this patent, 
figure 1, in which there seems to be a jacket around the 
hopper with two pipes, 20a and 20b, leading thereinto. 
Do you see those? A. Yes, I do. 

Q. What do you understand from the patent is the 
reason for that jacketing arrangement? A. The jacket¬ 
ing arrangement is so constructed to maintain the tem¬ 
perature of the material at a relatively low temperature 
to prevent agglomeration or softening of the material that 
is fed into the hopper. 

Q. Am I right in understanding that the Kimble and 
Palmer patent teaches you to keep heat away from the 
material even after it is in the hopper of the extrusion 
machine? A. That is right. 

Q. And there is no heating until it gets down in tin 
screw stuffer part of the machine, is that right? A 
That’s right, there is no heating until it is in the screw 
stuffer of the machine. 

Q. Do you find any teaching in this Kimble and Palme- 
patent No. 2,151,476, with reference to drying to remove 
moisture in excess of one-half of one per cent? A. 
There are no teachings in effect to remove the moisture 
in excess of one half of one per cent. 

Q. What do you understand to be the purpose and 
effect of the calendering step disclosed in this patent? 


69 


A. The calendering step as disclosed by the diagram and 
the teachings of this patent are included in the applica¬ 
tion of additional heating to make the resulting sheel 
more clear, or improve the clarity. 

Q. And what would produce any lack of clarity in the! 
sheet? A. The presence of moisture vapor would ten^j 
to create this fogginess or cloudiness in the extrude^ 
sheet. 

Q. Due to the fact that the charge had too high a 
moisture content? A. That’s right, because the charge 
had not been pre-dried. 

Q. So that when you get it in sheet form you have to 
iron it out? A. That is true. 

Q. I refer you now to Plaintiffs’ Exhibit 2E, which 
is a copy of U. S. Patent No. 2,262,989, patented Novem¬ 
ber 18, 1941, to Eastman Kodak Company, on an appli¬ 
cation filed March 26, 1938, by Frederick R. Conklin and 
John S. Kimble, for a Method For Forming Thermo¬ 
plastic Sheeting, and ask you whether you have read this 
patent and understand the process disclosed therein. A 
I have read this patent and understand the process dis¬ 
closed therein. 

Q. Will you describe the process disclosed in this 
patent in so far as it is pertinent to anything we have 
here. A. As I recall in the teachings of this patenl 
it contemplates the use of semi-plasticized or mechanical 
mixtures or fine particles of cellulose acetate and plasti¬ 
cizer. If thoroughly pre-plasticized, or thoroughly colloi- 
dized and homogeneously-plasticized materials are used , 
screens are not needed. 

In effect, this patent teaches that such mixtures as 
prepared by the Kimble and Palmer method, or the mix¬ 
ture resulting from the Palmer method alone, could be 
used in the extrusion of these sheetings. 
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Q. And if they were used, where would the plasticizing 
take effect? A. The plasticizing would take effect in 
the extruding cylinder. 

Q. How about the moisture content? Is there any 
removal of moisture contemplated? A. There is no 
teaching in so far as the removal of moisture is con¬ 
cerned. 

Q. This patent, I believe, makes some reference to 
the necessity of the ironing step. I call attention to page 
4, column 2, lines 1 to 6, which read as follows: 

“We have found that this ironing treatment will 
change the sheet from a translucent form in which 
form it is extruded from the die to a highly trans¬ 
parent form which can be employed in laminated glass 
without further operations to increase its trans¬ 
parency.^’ 

Why should that sheet be translucent as extruded? A. 
That sheet is translucent as extruded because of the mois¬ 
ture vapor contained in the plasticized and extruded mass, 
which was present in the original mechanical mixture of 
cellulose acetate and plasticizer. 

Q. Now, then, if you feed to this machine your ordin¬ 
ary cellulose acetate molding powder with the low moisture 
content of less than half of one per cent, would the ex¬ 
truded product be translucent or transparent? A. It 
would be transparent. 

Q. Because there was no moisture there? i A. Be¬ 
cause there was no moisture present. 

Q. Is it your understanding that each of the five 
patents, which you have just discussed, issued to East¬ 
man Kodak Company? A. Yes, it is my understanding 
that these five patents discussed were issued to Eastman 
Kodak Company. 

Q. I want to go back to another question in connection 
with this Conklin and Kimble patent. The question I 
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want to ask you is about the preceding patent, No. 
2,151,476. I will read from page 3 of the patent, column 
2, beginning at line 3 and ending at line 11: 

“It will of course be apparent that the plasticized 
cellulose organic acid ester material may be employed 
successfully in accordance with our invention in the 
operation of such well known injection molding de¬ 
vices as the Isoma, Eckert-Zeigler and others, since, 
due to the thorough plasticizing step, it is equally 
susceptible of use in this type of apparatus.’’ 

Do you agree with the statement there made in the 
patent? A. Based on my personal experience, I cannot 
agree with th^ statement. 

Q. Do you agree that this cold mixing method pro¬ 
duces a plasticized cellulose organic acid material? Aj 
It does not produce a plasticized cellulose organic ester 
material. 

Q. Do you agree that it is a thorough plasticizing 
step? A. It is not a thorough plasticizing step because 
it is merely a mechanical mixture of the cellulose acetati 
and the plasticizer, maintained or carried on at relative!}' 
low temperatures without the aid of mechanical working 
of the mixture. 

Q. Do you agree that this unplasticized cold mix could 
be successfully used in any of the injection molding ma¬ 
chines that are referred to in the sentence that I read to 
you? A. No. These mechanical mixes of cellulose ace¬ 
tate and plasticizer could not be used in the injection 
molding machines named in this patent. | 

Q. Am I right in understanding when he refers tb 
the plasticized cellulose organic ester material he referreq 
to the material that was fed to the hopper of the extrusio]|i 
machine and not the sheet? A. Yes. As I understand 
it, the material fed to the hopper of the extrusion 
machine. 
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Q. TThich is not a— A. Whicli is not a plasticized 

or colloidized cellulose acetate molding material. 

Q. Please make a summary statement, if you will, as 
to the state of the art of making thermoplastic molding 
powder by a 'dry mix process as disclosed by these five 
patents of Eastman Kodak Company, which we have 
discussed up to this point. I want a picture of how far 
the art has progressed. A. As of the teachings of these 
patents, the art had progressed to such a point "where the 
material whi6h w-as originally the result of a wet mi x 
process, which was found to contain a high percentage 
of fines, was not corrected when the dry mix processes 
were developed, for the simple reason that the cellulose 
acetate flake and plasticizers were mere mechanical mixes 
which needed to be colloidized and uniformly plasticized 
on hot rolls to further, or completely knead the material 
which then needed to be removed from these hot rolls 
in sheet forrii. These sheets were cooled and broken up 
into granules. After this step we find that the art had 
not progressed any further than the previous wet mix 
process and the appearance of the products was substan- 
tiallv the same. 

By the teachings of the dry mix process, the process 
was shortened in that the industry was no longer con¬ 
fronted with the problem of removing solvents. 

Later patents disclosed that the mechanical mixture 
when fed to the rolls would simultaneously have removed 
from it excess moisture in excess of five-tenths of one 
per cent, and would in addition to that become a colloi¬ 
dized and homogeneously plasticized material, which was 
an improvement over some previous teachings which 
stated that the material had to be pan dried before the 
mixture of flake and plasticizer could be brought about. 
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Q. Am I right in understanding, Mr. Zuccarelli, that 
the art at this time recognized the desirability of making 
a cellulose acetate molding powder with a low moisture 
content, but knew no processes for making that other 
than those that involved the step of plasticizing by work¬ 
ing on hot rolls? A. No other process was known 
other than those disclosed by these patents. 

Q. And both of those have the step of plasticizing— 
A. Plasticizing on hot rolls, that’s right. 

Q. And as a result of that step you had a sheet which 
had to be broken up into granules! A. Which resulted 
in molding powder which was made up of granules of 
irregular size and shape, necessarily containing a small 
percentage of fines. 

Q. And in addition there were patents that taught you 
to make a dry mix of cellulose acetate and plasticizer, but 
taught you not to plasticize that mix, is that right. A. 
That is right. 

Q. And taught you to hold the heat from that mix so 
that you wouldn’t plasticize? A. That’s right. 

Q. Do any of these patents disclose a dry mix process 
for making thermoplastic molding powder in which a 
mixture of thermoplastic compound with the plasticizer is 
dried to remove moisture in excess of one-half of one per 
cent w’hile maintaining the granular cliaracter of the mix¬ 
ture, and after such drying step feeding the dried mixture 
to an extrusion machine? A. No, there were no pro¬ 
cesses where the teachings were to dry the material with¬ 
out affecting the granular structure of the mixture and 
prior to feeding to the extrusion machine. 

Q. Do any of these patents suggest such a correlation 
of steps? A. None of these patents discussed disclose 
such a correlation of steps. 

Q. Do they suggest it? A. They do not suggest it, 
either. 
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Q. Do any of these patents discourage one from trying 
such a cort-elation of steps? A. The Palmer patent 
would discourage the inclusion of such a step. 

Q. Why? A. As previously testified, they state that 
the plasticizer must be refrigerated to prevent the local 
solvent action of the plasticizer on the cellulose acetate 
flake. And if heat were used, a local solvent action would 
take place. 

Q. I now refer you to Plaintiffs’ Exhibit 1, which is a 
copy of an application for U. S. Letters Patent, Serial No. 
569,197, filed in the United States Patent Office on Decem¬ 
ber 21, 1944, by Stanhope Nixon, for process for making 
thermoplastic molding powder, and ask whether you have 
studied this application and are familiar with and under¬ 
stand the process described therein. A. I have studied 
this application and understand the process described 
in it. 

Q. I hhnd you a diagram entitled “Manufacture of 
Molding Powiler, Dry Mix Process, Nixon Process,” and 
ask you whether this diagram, in your opinion, fairly and 
accurately illustrates and represents the process described 
in the Nixon application. A. This diagram fairly and 
accurately describes the process in the application. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit No. S the diagram of the Nixon process just iden¬ 
tified by the witness. 

The Court: Received. 

(Subject diagram was marked Plaintiffs’ Exhibit No. 8 
and received in evidence.) 

Q. Will you now describe the process of making ther¬ 
moplastic molding pellets disclosed by the Nixon appli¬ 
cation, using in connection with the description, if you 
wish, the diagram. Plaintiffs’ Exhibit No. 8. A. The 
raw cellulose acetate flake is placed in a small light mixer 
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to which is added the necessary plasticizers, dyes and 
pigments, but no solvents, and the mixing is taken place 
at atmospheric temperature or as indicated, approximately 
70 degrees, Fahrenheit. 

This mechanical mixture of cellulose acetate flake and 
plasticizer is then fed to a vibrating plate equipped with 
heating facilities such as lamp driers. The drying takes 
place to remove the moisture so that it will retain less 
than .5%, without affecting the granular character of the 
mixture. 

This mixture, which is almost moisture-free, and still 
in a granular form, is fed to a hot extrusion machine. 
The mass then is plasticized and colloidized in the extru¬ 
sion machine and extruded into the form of rods. These 
rods are permitted to cool and are then cut into rods and 
pellets. The resulting rods and pellets are termed, or 
called, molding powder. 

This material, or this molding powder, contains no fines 
whatsoever, and contains less than .5% moisture. 

Q. Have you ever seen this process, which you have 
described, in commercial use? A. I have seen this 
process as described in commercial use. 

Q. "Where did you see that ? A. At the Nixon Nitra¬ 
tion Works. 

Q. Can you produce a specimen of the mixture of 
cellulose acetate and plasticizer used in this Nixon pro¬ 
cess? That is to say, the mixture before it is subjected 
to the drying step? A. Yes, I have such a specimen 
and can submit it. 

Mr. Des Jardins: I offer in evidence as Plaintiffs^ 
Exhibit 9 the specimen just produced by the witness, of 
the mixture of cellulose acetate and plasticizer in the 
Nixon process, before drying. (Subject specimen was 
marked Plaintiffs’ Exhibit No. 9 and received in evidence.) 
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Q. Can you produce a specimen of the mixture of cel¬ 
lulose acetate and plasticizer used in the Nixon process 
after drying, to reduce the moisture content to one-half 
of one per cent or less? A. Yes, I can produce and 
submit the specimen of the mixture containing less than 
one half of one per cent. 

Q. That is, after it has been dried? A. After it 
has been dried. 

Mr. Des Jardins: I otfer in evidence as Plaintiffs’ 
Exhibit No. 10 the specimen just produced and identified 
by the witness. (Subject specimen was marked Plaintiffs’ 
Exhibit No. 10 and received in evidence.) 

Q. Is the material which you have just identified as 
Plaintiffs’ Exhibit 10—that is to say, the dried mixture 
of cellulose acetate and plasticizer of the Nixon process— 
is that a plasticized or colloidized cellulose acetate? A. 
It is not a plasticized or colloidized cellulose acetate. 

Q. Is it a thermoplastic or cellulose acetate molding 
powder as you have used that term? A. It is not a 
plasticized or colloidized cellulose acetate as previously 
defined. 

Q. At what stage in the Nixon process does this ma¬ 
terial become plasticized or colloidized? A. This ma¬ 
terial becomes plasticized or colloidized in passing through 
the heated section of an extrusion machine. 

Q. Hot extrusion? A. The hot extrusion machine. 

Q. If you feed that material to an injection molding 
machine, would it become plasticized or colloidized in that 
machine? ' A. It would not become completely and uni- 
fonnly colloidized and plasticized as a result of passin' 
through an injection molding machine. 

Q. But it is completely plasticized in the, extrusion 
machine, is that right? A. It is completely plasticized 
in passing through an extrusion machine. 
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Q. Why is it that the continuous hot extrusion machine 
completely plasticizes or coUoidizes this material, whereas 
the injection molding machine does not? A. The 
material becomes plasticized and colloidized in passing 
through the extrusion machine because it gets the proper 
degree of mechanical working, and heat, whereas, in the 
injection molding machine the material merely becomes 
heated and is forced to pass through the injection heating 
cylinder without any direct mechanical agitation or work¬ 
ing. 

Q. What are the physical characteristics of the mold¬ 
ing powder manufactured by the process disclosed in the 
Nixon application? A. The characteristics of the mold¬ 
ing powder as manufactured by the process as disclosed 
in the Nixon application is that it is made up of uniformly- 
sized pellets, uniform in size and shape, contains no fines 
whatsoever, and contains less than five-tenths of one per 
cent moisture. 

Q. These pellets are of uniformly colloidized cellulose 
acetate? A. These pellets are of uniformly colloidized 
cellulose acetate. 

Q. Can you produce a specimen of cellulose acetate 
molding powder manufactured by Nixon Nitration Works 
in accordance with this process? A. Yes, I can produce 
and submit such a specimen. 

Mr. Des Jardins: I offer in evidence as Plaintiffs^ 
Exhibit No. 11 the specimen of molding powder made by 
the Nixon process. (Subject specimen was marked Plain¬ 
tiffs^ Exhibit No. 11 and received in evidence.) 

Q. You have testified that the moisture content of this 
molding powder is one-half per cent or less. A. Yes, I 
have testified that the moisture content is one-half of 
one per cent or less. 

Q. And you have already testified that is highly desir¬ 
able, and have given a reason. A. It is highly desirable, 
as previously testified. 
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Q. Can you produce an extruded specimen or speci¬ 
mens showing what happens when the moisture content of 
molding powder is greater than one half of one per cent? 
A. Yes, I can produce such a specimen. 

Q. Are those the specimens that you have reference to ? 
A. Yes, these are. 

Q. Let line just indicate here: You have three rods, 
and a web of extruded smaller rods, is that right? A. 
That is right. 

Mr. Des Jardins: I otfer in evidence as Plaintitfs’ 
Exhibit XoJ 12 the bundle of specimens of extrusions made 
from molding powder containing more than one half of one 
per cent of moisture. (Subject specimens were marked 
Plaintiffs’ Exhibit Xo. 12 and received in evidence.) 

Q. I wish you would indicate with reference to these 
specimens the effect of this excess of moisture in the 
molding powder. A. In illustrating the effect of tlr.- 
presence of moisture in an excess of one half of one per 
cent, I will use the outer specimen, which is a webbins- 
of smaller rods. These smaller rods, as you will notice, 
are quite spong\* and porous. It has very little tensile 
strength and can be very readily fractured or broken, is 
not at air pleasant in appearance, and it doesn’t have 
the smooth gloss and finish that is desired in a plastic 
extruded item. 

The second sample to illustrate the effect of moisture 
is a large rod which is approximately one half of an inch 
in diameter, which indicates the formation of small, minute 
bubbles which are caused by the presence of moisture 
retained or contained in the mixture of cellulose acetate 
and plasticizer prior to extrusion and prior to drying. 

The other two samples are a further illustration of the 
unsatisfactory and unpleasing results obtained upon ex¬ 
truding a mixture of cellulose acetate flake and plasticizer 
without the necessary drying as previously discussed. 
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Q. Mr. Zuccarelli, these amber rods look to me to be 
sort of wavy in outline, as if the size varied a great deal. 
Does the moisture have anything to do with that? A. 
The moisture has a considerable effect on the inconsis¬ 
tency in the running qualities, or the workability of the 
cellulose acetate thermoplastic. 

****•• 

(Tr. p. 114, 1. 8 to p. 115, 1. 21) 

Q. Mr. Zuccarelli, will you tell us briefly how these 
extrusions, which were produced in evidence as Plaintiffs’ 
Exhibit No. 12, were made? A. These extrusions were 
produced by substantially using the resulting product of 
the Nixon process but eliminating the drying step before 
extruding the material. 

Q. Can you produce specimens of extrusions made 
from molding powder containing less than one half of 
one per cent moisture? A. Yes, I have such specimen 
and can produce it. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit 13 the specimen of extrusion made from a dried 
mixture of cellulose acetate and plasticizer, having a 
moisture content of one-half of one per cent or less. (Sub¬ 
ject specimen was marked Plaintiffs’ Exhibit No. 13 and 
received in evidence.) 

Q. How are these extrusion of Plaintiffs’ Exhibit 13 
made? A. These extrusions were made by following 
the teachings of the Nixon process. 

Q. Now will you compare the extrusions of Plaintiffs’ 
Exhibit No. 12 with those of Plaintiffs’ Exhibit No. 13, 
pointing out the effect of removing this excess moisture? 
A. Upon the removal of the excess moisture, it is noted 
that the resulting extruded products are more uniform 
in size and shape. They do not contain any bubbles or 
porosity, which suggests the presence of moisture or the 
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result of the evporation of moisture which would leave 
its mark in the form of voids or bubbles. 

The amber rod which had been pointedly discussed in 
the previous testimony shows by the proper reduction of 
moisture the amber rod is uniform in size and shape and 
maintains a continuous diameter and geometric pattern 
throughout the length of the piece. The webbing when i^ 
is extruded from a material that has been properly dried 
has a more pleasing surface appearance, is uniform—it is 
more uniformly dense—and has, or it seems to have, con¬ 
siderably greater physical or mechanical strength. 


(Tr. p. 116,1. 6 to p. 137,1.17) 

Q. Mr. Zuccarelli, I wish you would compare the 
product of the Nixon process. Plaintiffs’ Exhibit 11, with 
the product of the Nixon wet mix process, which is Plain¬ 
tiffs’ Exhibit No. 4. I notice that one is amber and the 
other is opaque, white, but you may disregard the color 
in your comparison. A. On inspecting the molding 
granules prepared by the wet mix method, I find that they 
are irregular in shape and size, and as shown by this 
specimen they do contain varying amounts of fine par¬ 
ticles. 

On close inspection it can be seen that there is a certain 
degree of porosity in the granule. The specimen identified 
as Plaintiffs’ Exhibit 11 is consistent of uniformly-sized 
and shaped pellets which are quite dense in that you can¬ 
not see the presence of voids or bubbles, which is due to 
the presence of moisture, and do not contain any fines 
whatever. 

Q. Do they make fines? I understand that the gran¬ 
ules, as you rattle them around in containers, would mak^' 
more fines. Is that true of the pellets of Plaintiffs’ 
Exhibit 11? A. That is not true of the pellets as illus¬ 
trated by Plaintiffs’ Exhibit No. 11. 
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Q. What is your opinion as to the saleability of the 
product of the Nixon process, such as Plaintiffs’ Exhibit 
11, as compared with the products of the wet mix process 
such as Plaintiffs’ Exhibit 4? A. The saleability of 
the product as illustrated by Plaintiffs’ Exhibit No. 11 
has much greater saleability than the product as illus¬ 
trated by Plaintiffs’ Exhibit 4. 

Q. Could you sell powder such as Plaintiffs’ Exhibit 4 
today in competition with powder such as Plaintiffs’ Ex 
hibit No. 11? A. There is no desire or demand for a 
molding powder as illustrated by Plaintiffs’ Exhibit 4. 

Q. Compare the product of the Nixon process, of tho 
Nixon application, such as Plaintiffs’ Exhibit 11, witl 
the product that would be produced by the process dis 
closed in the Conklin patents. Nos. 2,048,686, and 2,155,303 
A. The products resulting from the Conklin patent? 
2,048,686, are similar to that produced by the process iden¬ 
tified as the Conklin patent 2,155,303, would result in sub¬ 
stantially the same character of molding granule, in that 
they would be irregular in size and shape, would contain 
varying amounts of fines which would on mechanical action 
or stuffing, or in transit—additional fines would be cre¬ 
ated by the shearing off of the sharp edges of the gran¬ 
ules, where the material produced by the Nixon proces? 
is uniform in size and shape, contains less than one half 
per cent moisture, and no 'fines whatever, and there is 
no danger of the generation of fines while the materia] 
is in transit or in storage. 

Q. Am I right in understanding that the product yor 
make by either of these Conklin processes would be sub 
stantially the same as Plaintiffs’ Exhibit 4? A. In my 
opinion, the product would be substantially the same as 
illustrated by Plaintiffs’ Exhibit 4. 

Q. Now compare the product of the Nixon process as 
exemplified by Plaintiffs’ Exhibit 11 with the product ol' 
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of the Palmer patent, No. 2,150,939. A. The product of 
the Palmer'patent, 2,150,939, consists of a mere mechanical 
mixture of cellulose acetate and plasticizer, which is not 
a thermoplastic molding powder. 

Q. You can’t compare them, then, can you? A. Can¬ 
not compare them. 

Q. Do you find in any of the patents of the prior art 
that you have discussed up to this point any disclosure 
or suggestion of a process in which a solvent-free granu¬ 
lar mixture of plasticizable thermoplastic compound and 
plasticizer 4s dried to remove therefrom all moisture in 
excess of one half of one per cent under conditions such as 
to maintain the granular character of the mixture and 
then fed directlv to a continuous hot extrusion machine, 
in which the mixture is plasticized and extruded continu¬ 
ously as simall rods, which are cooled and chopped into 
short lengths to form pellets? A. No, I know of no 
such patent disclosure. 

Q. Now, the Conklin patents to which you referred 
disclose, do they not, the drying of a granular mixture 
of plasticizable compound and plasticizer to remove mois¬ 
ture in excess of one half of one per cent? A. Yes. 

Q. Is this drying so carried out that the granular 
character of the mixture is maintained? A. This dry¬ 
ing is not so carried out, so that the granular structure 
of the material is maintained. 

Q. What disadvantages, if any, result from the fact 
that in the processes of the Conklin patents the mixture 
is plasticized on the rolls so that the plasticized material 
winds itself around the rolls in a sheet or blanket? A. 
There are several difficulties that arise from the use of 
such a method or process. When the material has wound 
around the rolls in the form of a sheet or blanket, it must 
be removed in a small sheet form and then cooled. In the 
use and practice of this process, there is a considerably 
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greater expenditure in the time of machinery that i|^ 
needed than in the extrusion process of plasticizing. Th(? 
resulting sheets are then fed to granulators which b' 
force or by necessity result in irregular-shaped granule^ 
containing fines. 

Q. So that as long as you plasticize on the hot rolls, 
you are bound to get the fines? A. As long as plas¬ 
ticization is carried on on hot rolls and followed by granu¬ 
lation to reduce to a molding powder, you cannot avoid 
the fines. 

Q. The Kimble and Palmer patent, 2,151,476, discloses, 
does it not, the feeding of a granular mixture of plas- 
ticizable compound and plasticizer directly to a hot extru¬ 
sion machine? A. Yes. 

Q. In the process of this Kimble and Palmer paten 
is there any removal of moisture in excess of one half 
per cent? A. There is no statement as to the removal 
of moisture in excess of one half of one per cent. 

Q. Is there any step in the patent which would resuh 
in that? A. In my opinion, the calendering of the 
sheet, which is the ultimate product of the extrusion, i?; 
inserted in the process to bring about the removal oi‘ 
moisture contained in the extruded sheet. 

Q. And up until the calendering of that sheet there 
is no removal of moisture, whatever? A. No, there is 
none. 

Q. Would you expect a man who is skilled in this art[ 
in view of the teachings of this Kimble and Palmer paten t|, 
to deliberately insert a drying step in the process betwee?} 
the mixing step and the extrusion step? A. No, 1 
would not expect anyone skilled in the art to include suc^ 
a drying step between the mixing and the extruding. 

Q. Why? A. As previously testified, it is contrary 
to the teachings of Kimble and Palmer that a drying stey 
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can be used, because, as it is commonlv known, dryin”- 
is effected by the application of heat, and this application 
of heat is in direct opposition to the teachings of th 
Kimble and Palmer patent. 

Q. Is it fair to say that the patent warns you against 
the application of heat at this point? A. Yes, it is fn’ 
to say that the patent does warn against the use of heat 
at that point. 

Q. I call your attention to Plaintiffs’ Exhibit 2F, 
which is a copy of United States Patent No. 2,265,303, 
patented December 9, 1941, to Celanese Corporation of 
America, on an application filed March 24, 1938 by Wil¬ 
liam Henry Moss for the Manufacture Of Plastic Com¬ 
positions, and ask whether you have read and understand 
this patent.! A. Yes, I have read and understand this 
patent. 

Q. I hand you a diagram entitled “Manufacture of 
Plastic Composition, Moss 2,265,303,” which includes three 
flow charts, and ask you whether or not this diagram 
fairly and accurately represents the three processes or 
procedures suggested by the Moss patent. A. In my 
opinion these diagrams do clearly and accurately illu'^ 
trate the process as disclosed. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit Nb. 14 the diagram of the Moss processes just 
identified by the witness. (Subject diagrams, consisting 
of one sheeft, were marked Plaintiff’s Exhibit No. 14 and 
received in evidence.) 

Q. Will you please now describe the procedure dis¬ 
closed in Moss Patent No. 2,265,303, using, if you wish, 
the diagram. Plaintiffs’ Exhibit 14, in connection with 
your description. A. In describing the process as illus¬ 
trated by the diagram on the left hand side of the sheet, 
it is indicated that the raw flake or cellulose acetate.is 
placed in a mixer to which is added pigment, dyes or 
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fillers, and next is added a non-solvent, preferably water, 
to the extent of 100 to 130 per cent by weight of the total 
mixture. 

Q. Wait a minute. I think that is of the acetate, Mr. 
Zuccarelli. You will see on page 1, column 1, about line 
39— A. I would like to correct that statement, then, 
that the non-solvent used, preferably water, is added to 
the extent of 100 to 130 per cent of the cellulose acetate 
flake. This combination of water, pigment, dyes, and fil¬ 
lers, and the cellulose acetate flake are intimately mixed, 
and then is added by a fine stream or a spray the required 
amount of plasticizer. 

This material is further mixed and the resulting slurry 
or mixture of plasticizer, non-solvent, and flake, and color¬ 
ants are fed to a moving band which passes through an 
oven to which heat, or from which heat is applied to the 
material contained on the moving band to remove the 
non-solvent. 

At the end of the moving band there is a device or a 
scraper to remove the resulting material after having 
passed through the oven. The resulting material is a:’, 
incompletely plasticized mixture of cellulose acetate and 
plasticizer made up of particle or granular sizes which 
are equivalent to the original particle size of the cellulose 
acetate flake. 

The percentage moisture contained in this mixture is 
rather indefinite. It depends a great deal on the degree 
of drying that can be obtained by the passing of the 
material through the oven. 

It is stated, then, that this material may be further 
ground by means of hammer mill, and the resulting pow¬ 
der is incompletely plasticized mixture of cellulose acetate 
and plasticizer. As a whole, it is probably, or can be con¬ 
sidered, 100 per cent fines, as we have previously described 
it, and since no added drying step has been included, since 
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the material had been passed through the oven, the per¬ 
centage of moisture will not be any lower than it was at 
the previous step. 

Q. Xow, then, Mr. Zuccarelli, referring to this pro¬ 
cedure as indicated in the left-hand diagram of the chart. 
Plaintiffs’ Exhibit 14, is there any plasticizing step applied 
there? A. There is no plasticizing step applied there. 

Q. What is the resulting product there? A. The 
resulting product is merely a mechanical mixture of cellu¬ 
lose acetate' and plasticizer with whatever other ingre¬ 
dients such hs the pigments or dyes and fillers that havi 
been added, plus whatever the moisture content resulting 
from the incomplete or partially complete drying opera¬ 
tion. 

Q. It seems to me, from my reading of the patent, that 
Moss himself makes it clear that he doesn’t plasticize thi 
mixture, and I direct your attention to what appears on 
page 1, column 1, lines 8 to 34, and will ask you to read 
that into the record. A. “According to the present 
invention, compositions containing plasticizers and 
plasticisable compounds, for example cellulose deriva¬ 
tives. are produced by distributing a plasticizer sub¬ 
stantially uniformly over the surface of particles of 
a plasticisable compound which are moistened with a 
non-solvent for the compound, and the non-solvent 
is then removed from the mass by evaporation in the 
absence of any mechanical working. In this process 
the physical state of the plasticisable compound is 
substantially unchanged after the distribution of the 
plasticizer and removal of the non-solvent, and it 
remains, for example, in its original flaky or fibrous 
conditibn. Further, the bulk density of the mixture 
of plasticisable compound and plasticizer, i. e., the 
weight of unit volume of the mixture, is, in general, 
not substantially greater at this stage than the bulk 



density of the original plasticisable compound. For 
example, if the bulk density of the flaky or fibrous 
cellulose acetate is about 3-4 grams per cubic inch, 
then that of a mixture of cellulose acetate and plas¬ 
ticiser prepared as above is about 4-5 grams per cubic 
inch, whereas that of the plasticised cellulose acetate 
masses usually produced is of the order of 12 grams 
per cubic inch.’^ 

Q. What conclusion do you draw from that statement? 
A. The conclusions that I draw from that statement are 
that this process is merely a process wherein the cellulos 
acetate and plasticizer are intimately mixed to form wha' 
we have previously testified as a mechanical mixture. 

Q. No plasticizer? A. No plasticizing has taken 
place. 

Q. Now will you describe the procedure of the Mossj 
patent as illustrated by the central diagram of Plaintiffs’ 
Exhibit 14. A. The diagram in the center of the page 
is similar to the diagram at the left side of the page up 
to and including the mixing step, in which the plasticizer 
in a fine stream or spray is added to the mix or slurry 
containing the water and cellulose acetate. j 

At this point the resulting mixture containing thes^ 
ingredients as stated are placed or fed to an extruder. 
The extruder temperature is not over 35 degrees cent- 
grade. 

The diagram illustrates that the resulting product is 
cut into pellets, and these pellets, as shown, are placed 
in steam-heated trays and dried or placed in the trays to 
evaporate the non-solvent. 

The granules again are comprised of granules of un¬ 
plasticized mixture of cellulose acetate and plasticizeit. 
These granules again as indicated by the diagram ma;f 
be further broken up, broken up into granules, and thp 
resulting product is a powder, unplasticized mixture <^f 
cellulose acetate and plasticizer. 
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The percentage of fines is undetermined and the mois¬ 
ture content likewise is undetermined. But one thing is 
evident, that since there is no drying step—excuse me, I 
will take that back, there is a drying step in there. The 
percentage of moisture has not or cannot—^has not been 
stated. 

Q. Now, then, will you describe the third procedure 
as indicated in the right-hand diagram of Plaintiffs’ 
Exhibit No. 14? A. The diagram on the right hand side 
of the page 'is similar to that indicated by the one in the 
center of the page, up to and including the extrusion 
operation, with the exception that the extrusion is carried 
forward at a temperature of from 50 to 70 degrees centi¬ 
grade. The' resulting extruded product may be ground 
and results in a powdered, incompletely plasticized mix¬ 
ture of cellulose acetate and plasticizer. 

In this process the percentage of fines is not stated, 
but the percentage of moisture is expected to be relatively 
high since there has not been indicated or shown a drying 
step. 

Q. I waht to know something about this temperature 
mentioned for extrusion, which is 50 to 70 degrees C. 
Seventy degrees would be, I am advised, about 158 degrees 
Fahrenheit. Is that a suitable temperature for extrusion, 
one customarily used for hot extrusion? A. That is not 
a suitable temperature for extrusion, and very definitely 
would not be termed as a hot extrusion temperature. 

Q. If you extruded a mixture of cellulose acetate and 
plasticizer at that extrusion temperature through a con¬ 
tinuous extrusion machine, would you plasticize the mix¬ 
ture? A. You would not plasticize the mixture of cel¬ 
lulose acetate and plasticizer at that temperature. 

Q. While there is working, there is not enough tem¬ 
perature? A. While there is working, there is insuffi- 
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cient temperature to bring about the plasticizing and col- 
loidizing of the plasticizer and cellulose acetate. 

Q. Is there any indication any place in this patent 
that the patentee Moss ever intended to make a plasti¬ 
cized cellulose acetate powder? A. There is no state¬ 
ment that would indicate that Moss intended to manufac¬ 
ture a plasticized cellulose acetate molding powder. 

Q. I call your attention to the claims of this patent 
in each of which I find this statement, substantially: “The 
original physical state of the compound being substantially 
unchanged.” If that compound had been plasticized, could 
you say that the physical state was unchanged? A. 
You could not say that the physical state remained un¬ 
changed if it were properly plasticized. 

Q. I call your attention to the decision of the Board 
of Appeals at the United States Patent Office in the Nixon 
application, which appears as Plaintiffs^ Exhibit 1, in 
which this statement was made: “Moss was relied on to 
show that instead of conducting the molding of the 
plastic mixture on hot rolls and thereafter breaking 
up the molded sheet into granules, as in Conklin, 
the plastic mixture could be extruded as rods and 
then cut into pieces (page 2, from line 63 column 1 
to line 4 column 2).’^ 

What have you to say as to the accuracy of that state¬ 
ment, particularly as to whether any plastic mixture is 
extruded as rods in Moss? A. The resulting material 
is not in the form of an extruded rod at that temperature 
resulting from the extrusion of the mixture as indicated 
in this disclosure. 

Q. Is it plastic mixture or plasticized mixture? A. 
It is neither a plastic nor a plasticized mixture; it is, as 
referred to before, a mechanical mixture of cellulose ace¬ 
tate and plasticizer. 
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Q. In your opinion, is the material that is removed 
from the endless metal band of the Moss patent in the 
procedure indicated in the left-hand diagram of Plaintiffs’ 
Exhibit 14 a uniformly or homegeneously plasticized or 
colloidized (Cellulose acetate? A. It is not a uniformly 
plasticized or colloidized cellulose acetate. 

Q. Is that material, in your opinion, a thermoplastic 
molding powder suitable for use in an injection molding 
machine? A. Xo, it is not suitable for use in an injec¬ 
tion molding machine. 

Q. State whether in your opinion the resulting granu¬ 
lar material of the Moss procedure indicated in the center 
diagram of'the exhibit is a plasticized or colloidized cel¬ 
lulose acetate. A. The product resulting from the pro¬ 
cess as illukrated in the second diagram is not a plasti¬ 
cized and colloidized cellulose acetate. 

Q. Is it'a material that would be suitable for use in 
injection molding machines in the way that a thermo¬ 
plastic molding powder is used? A. It is not. 

Q. Stat^ whether in your opinion the granular material 
resulting ftom the third Moss procedure as indicated in 
the right-hhnd diagram is a plasticized or colloidized cel¬ 
lulose acetate. A. It is not a plasticized or colloidized 
cellulose acetate. 

Q. Is that material a cellulose acetate molding powder 
suitable for use in injection molding? A. No, it is not. 

Q. Have you ever conducted any tests of the processes 
described in this Moss patent? A. Yes, I have. 

Q. When and where did you do this, and under what 
circumstances? A. The tests were conducted at the 
Nixon Xitt’ation Works under laboratory conditions. The 
tests were'started on December 1st of 1949, and recently 
completed. 

Q. And how did you come to make those tests? A. 
By following the teachings of the Moss patent as disclosed 
in* the— 
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Q. Wlio told you to make them? A. The tests were 
conducted at the request of Mr. Des Jardins. 

Q. Can you produce a specimen of the wet mixture of 
cellulose acetate and plasticizer as it was fed to the end¬ 
less metal band in the process of the Moss patent? A. 
Yes, I can produce such a specimen. 

Mr. Des Jardins: I olTer in evidence as Plaintiffs’ 
Exhibit 15 a specimen of the wet mix made in accordance 
with the teachings of Moss patent No. 2,265,303. (Subject 
specimen was marked Plaintiffs’ Exhibit No. 15 and re¬ 
ceived in evidence.) 

Q. Can you produce a specimen of the wet mix of this 
process of the ^loss patent as it was removed from the 
endless band after drying? A. Yes. 

Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit 16 the specimen of the dried wet mix of the Moss 
patent heretofore identified. (Subject specimen was 
marked Plaintiffs’ Exhibit No. 16 and received in evi¬ 
dence.) 

Q. What is the character of the products which would 
be removed from the endless metal band, 5, of the Moss 
patent after passing through the oven? A. The char¬ 
acter of the product resulting from the use of the Moss 
patent after it is removed from the endless belt, having 
undergone drying, is veiy powdery in nature, to which is 
contained some agglomerations or clusters of these small 
particles. There is no consistency in the formation of 
these clusters, in that slight mechanical action will cause 
them to break down into the finer granular sizes or powder. 

Q. What is your opinion as to whether or not that 
material would be useable as a molding powder? A. It 
is not useable as a molding powder for injection molding. 

Q. Mliy? A. Because it is quite similar to the pre¬ 
viously described and discussed mechanical mixtures in 
which the material is not a homogeneously plasticized or 
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colloidized cellalose acetate, and in addition to that, it is 
made up of extremely fine particles which would result 
in mechanical difiicultics in the molding operation. 

Q. In your opinion, is this material a cellulose acetate 
molding pol^’der as you have defined that term in your 
testimony! ' A. It is not a cellulose acetate molding 
powder as I have defined the term. 

Q. Because it is not plasticized or colloidized? A. 
That is right. 

Q. What is the nature of the granules obtained from 
the cold extrusion of the wet mix of Moss as illustrated 
in the central diagram of Plaintiffs^ Exhibit 14? A. 
The nature or character of the material as extruded by 
the process as illustrated by the center diagram is ex¬ 
tremely fine in particle size, is not a completely or homo¬ 
geneously plasticized and colloidized cellulose acetate. It 
is made up of extremely fine particles which are similar 
to the initially used cellulose acetate flake. 

Q. It is my recollection that that cold extrusion mate¬ 
rial that is fed to the extrusion machine is what I would 
call a pretty wet mix, a lot of water in it. A. That’s 
right. 

Q. Should that cause any difficulty in the extrusion? 
A. We found that it could not be extruded, mainlv because^ 
temperature was not sufficiently high to plastisize the 
material. In addition to that, the presence of water was 
a serious hindrance in that the water was squeezed out 
of the mass and ran out of the die or the nozzle of the 
machine and would not permit the flow of the material but 
at intermittent periods. 

Q. On page 2 of the Moss patent, column 1, beginning 
line 21 and ending in line 30, he gives what he calls a 
suitable formula for use in his invention. How did the 
composition on which you conducted these tests of the 
Moss procedures compare with the composition stated in 
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the patent? A. The composition used in our experiments 1 
were a copy of the composition as presented in this patent. 

Q. Identical with it? A. Identical. 

Q. 'WTiat is your opinion as to whether or not one 
could obtain granules by the cold extrusion of the wet 
mix of the Moss patent as shown in your center diagram, 
which granules would be useable as a molding powder, 
even after you dried them in trays? A. The material 
resulting from the process as illustrated by the center 
diagram would not result in the cellulose acetate molding 
powder, because it is not a colloidized and homogeneously 
plasticized cellulose acetate. 

Q. You don’t think you would get anything that would 
be useable, then? A. No, the product resulting from 
the application of such a process would not be useable. 

Q. And would the material produced by the hotter— 
the slightly warmer—extrusion of this wet mix, as illus¬ 
trated in the right hand diagram be substantially dif¬ 
ferent? A. The material resulting from the use of the 
process as illustrated by the diagram on the extreme right 
hand side would be similar, and was found to be similar, 
to the material resulting from the application of the pro¬ 
cess illustrated in the center diagram. 

Q. Can you produce a specimen illustrating the product i 
obtained by the extrusion of the wet mix of the Moss I 
patent at a temperature of from 50 to 70 degrees centi- j 
grade, following the procedure indicated in the right hand 
diagram of Plaintiffs’ Exhibit 14? A. Yes, I can pro¬ 
duce such a specimen. 

Q. How did you obtain such a specimen? A. This 

specimen was obtained by the use of the process as de- { 
scribed by the Moss patent. 

Q. And using the composition set forth? A. And 
using the composition identical to that which was used in 
his disclosure. j 
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Mr. Des Jardins: I offer in evidence as Plaintiffs’ Ex¬ 
hibit 17 a specimen of the product obtained bv extrusion 
of the wet mix of the Moss patent at a temperature of 
from 50 to 70 desrrees centiarrade. 

cr* o I 

The Court: It will be received. 

(Subject specimen was marked Plaintiffs’ Exhibit No. 
17 and received in evidence.) 

Q. In your opinion, would that material be useful as 
a molding powder? A. No, in my opinion this material 
would not be useful as a molding powder. 

Q. And 'you wouldn’t consider it a cellulose acetate 
molding poWder? A. I would not consider it as a cel¬ 
lulose acetate molding powder. 

Q. Do you find any teaching in the Moss patent of the 
step of drying the mixture of plasticizable material and 
plasticizer prior to extrusion thereof so as to remove all 
moisture from the mixture in excess of one half of one 
percent? ’ A. I have found no such teaching in the Moss 
patent. 

Q. Referring to the specific example given on page 2, 
column 1. lines 21 to 30 of the Moss patent, and assuming 
that the cellulose acetate used therein had only 3 per cent 
water, which I understand is rather low, will you tell me 
what the total water content of that mixture would be? 
A. The total water content would be in the order of 43 
to 44 per cent. 

Q. And what does the Moss patent say as to how much 
of this 43 or 44 per cent moisture is to be removed? A. 
There is no definite teaching as to how much of it is to 
be removed. 

Q. State whether or not in your opinion it would be a 
diflScult job to remove all of the water from this wet mix 
of the Moss patent, or even to reduce the moisture content 
to less than a half of one per cent. A. In my opinion, 
it would be very difficult to remove all of this water, or 




at least to reduce it to a content of one half of one per 
cent. 

Q. Do you find disclosed any place in this Moss patent 
any step or any treatment to be applied to the material 
which would result in forming from the mixture of cellu¬ 
lose acetate and plasticizer a homogeneously and uniformly 
plasticized or colloidized cellulose acetate? A. No. 


(Tr. p. 139, 1. 9 to p. 163, 1. 1) 

Q. Mr. Zuccarelli, I call your attention to Plaintiffs’ 
Exhibit 2G, which is a copy of British patent No. 422,232 
for molding of thermoplastic materials, granted to Cellu¬ 
loid Corporation, the complete specification having been 
accepted January 8, 1935, and ask whether you have read 
and understand this British patent. A. I have read and 
understand this British patent. 

Q. I hand you a diagram entitled “Molding Process, 
British Patent No. 422,232,” and ask you whether it is 
a fair and accurate representation of the molding pro¬ 
cesses disclosed in this British patent. A. Yes, it is. 

Mr. Des Jardins: I offer into evidence as Plaintiffs’ 
Exhibit 18 the diagram illustrating British patent No. 
422,232, just identified by the witness. (Subject diagram 
was marked Plaintiffs’ Exhibit No. 18 and received in 
evidence.) 

Q. Now describe the disclosure of this British patent 
No. 422,232, using, if you wish, the diagram. Plaintiffs’ 
Exhibit 18. A. As illustrated by the diagram the! 
thermoplastic molding powder is fed to a hot extruding! 
machine in which it is heated and extruded. The result¬ 
ing product may alternately be fed directly to an injec¬ 
tion molding machine and molded into an injection molded 
article. ! 



96 


The alternate method of using this material, after leav¬ 
ing the hot extrusion machine, is reducing into pellet 
form, passing through a heating chamber, and then being 
fed directly to an injection molding machine, and there 
again the resulting product is an injection molded article. 

Q. State whether or not you find in this British patent 
any teaching whatever with regard to the manufacture 
of thermoplastic molding powder. A. There is no 
teaching directly relating to the manufacture of a thermo¬ 
plastic molding powder. 

Q. How would the material that is fed into the extru¬ 
sion machine, which is indicated by the box on the dia¬ 
gram, including the words “thermoplastic molding pow¬ 
der,’’ how would that material compare with the thermo¬ 
plastic molding powder which is the end product of these 
processes such as Conklin and Nixon? A. I would say 
that it is substantially the same in appearance, shape 
and size. 

Q. That is to say, the British patent starts where they 
left otf? A. That is right. 

Q. Refeir now to Plaintiffs’ Exhibit 2H, which is a 
copy of U. S. Patent No. 2,215,573, patented September 
24, 1940, to General Aniline & Film Corporation, on an 
application filed October 20, 1936 by Hans Beck and 
Eugen Dorrer for Production Of Shaped Articles, and 
state whether you have read and understand this patent. 
A. I have read and understand this patent. 

Q. I hand you a diagram entitled “Process for Im¬ 
proving Physical Properties of Vinyl Carbazole, Beck 
et al. 2,215,573” and ask you whether this diagram is a 
fair and accurate representation of the process disclosed 
in this patent. A. In my opinion this diagram is a 
fair and accurate illustration of the process disclosed by 
this patent. 
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Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit 19 a diagram of Beck, et al., patent No. 2,215,573, 
just identified by the witness. (Subject diagram was 
marked Plaintiffs’ Exhibit No. 19 and received in evi¬ 
dence.) 

Q. Now describe the disclosure of this Beck and Dorrer 
patent No. 2,215,573. A. The polymerized vinyl car- 
bazole— 

Q. Perhaps we had better spell that: v-i-n-y-1 c-a-r- 
b-a-z-o-l-e. Continue, please. A. The polymerized vinyl 
carbazole may be mixed with softening agents and fillers 
such as talcum, mica, graphite, asbestos, or wood flour 
in a mixer, and then it is fed to an extruder from which 
it is extruded in the form of thin rods or plates having 
a thickness of two tenths of a millimeter to five milli¬ 
meters in size. The extrusion temperature, or the tern 
perature of the extrusion equipment, is maintained at 
approximately 200 degrees centigrade. 

These extruded rods are then fed to a cross beater mill 
which comminutes the rods into a form of fine or fibrous 
masses. These fine particles or fine fibrous masses may 
be formed into tablets and then pressed into shape. 

This pressing operation may take place at temperatures 
between 200 and 250 degrees centigrade. 

The resulting product is a molded or pressed shape of 
vinyl carbazole, which has improved physical properties. 

Q. What is indicated by the dotted line on the diagram 
marked “optional’’? A. There is an optional step in 
the procedure or in the process in that the softening 
agent, fillers such as talcum and others mentioned, may 
be added to the vinyl carbazole after it has been reduced 
to a fibrous mass, and then formed into tablets and fol¬ 
lowed by a molding operation. 

Q. I think you had better explain, Mr. Zuccarelli, 
what is meant by a cross beater mill. Can you tell u? 
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xrliat tiiat is? A. I am not sure that I understand just 
wliat a cross beater mill is. In my opinion, it seems to 
indicate that it is a mill in which very considerable dis- 
intejrration takes place. However, I have never seen one, 
an<l have nbver seen a diagram of one, to be able to give 
a first-hand description. 

Q. Is there any plasticizing of a thermoplastic com¬ 
pound disclosed in the process of this Beck patent 2,215,- 
573? Ai There is no plasticizing indicated in this 
process. 

Q. Wliat is the nature of pohmierized vinyl carbazole, 
is it a compound that is subject to plasticizing or colloid- 
izing by the addition of a suitable material? A. It is 
not subject to plasticizing to the same degree as the cellu- 
losic derivatives. However, such items as softening agents 
may be used, however in very minute quantities, in the 
order of l' or 2 per cent. Plasticizers may also fall in the 
category of softening agents, which also are added in the 
order of a verj* few per cent. 

Q. Do these softening agents form a colloid with the 
vinyl carbazole? A. Xo, not specifically. They are 
added in the attempt to reduce the softening temperature 
of the material, but more specifically they serve as inter¬ 
nal lubricating agents for the material. 

Q. I call your attention to the fact that the Board of 
Appeals in its action rejecting and refusing the Xixon 
application .<aid with reference to this Beck patent: ‘‘Beck 
teaches that plasticizer (softener) may be added at dif¬ 
ferent times (page 1, column 2, lines 3 to 13).” 

Do you agree that the Beck patent teaches that? A. 
As illustrated by the diagram, the softening agents may 
be treated before or after. 

Q. Do you think it is fair to call those softening agents 
plasticizers? A. I don’t know whether it is fair or not, 
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but I will say they are not commonly referred to as pla^j- 
ticizers among those practicing the art of manufacturin|r 
thermoplastic molding powders. j 

Q. Are they softening fillers, or is there a distinctioji 
between a softening and a filler? A. There is a dis¬ 
tinction, and the distinction, I think, can be defined by 
the nature of the material, which is commonly referred 
to as a softening agent. It is ordinarily a waxy substance, 
or it can be a pitch, it can be a natural resin, or petroleum 
by-product. Those are sometimes referred to as softening 
agents in the rubber compounding field. 

Q. Are any of these materials specifically mentionerl 
in this paragraph—that is, talcum, mica, graphite, pig¬ 
ments, asbestos, metal powders, or wood flour—are any 
of those materials what would be regarded in this art as 
a plasticizer? A. None of those are. Those are speci¬ 
fically mentioned as being fillers which are used to, first, 
reduce the cost of the composition, secondly, to add to 
the density of the composition. They may, however, affect 
the ultimate mechanical strength of the parts being molded 
from the thermoplastic compound. 

Q. Referring to these tablets of vinyl carbazole which 
appear to be the end product of this process, is that a 
colloidized mass of thermoplastic compound in that tab¬ 
let, as you understand it, referring to your diagram? 4- 
Yes, I think they are a colloidized form of vinyl carbazoje 
because of the application of temperature and pressuife 
with the previous mechanical mixing of the vinyl carbazole 
with the added ingredients. 

Q. That is, to reduce it into a colloid form? 

That’s right, each particle containing a unit containing 
homogeneous mixture of the individual constituents. 

Q. Does this patent have anything to suggest as jo 
the removal of moisture? A. No, it has made no teach¬ 
ings as to the necessity or to the removal of moisture. 
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Q. I call vour attention to Plaintiffs’ Exhibit 21, which 
is a copy of U. S. Patent Xo. 2,365,374, patented Decem¬ 
ber 19. 1944 to Plax Corporation on an application filed 
April 23, 1941 by James Bailey for a Method Of Shaping 
Plastics By Extrusion, and ask whether you have read 
and understand this patent. A. Yes, I have read and 
understand this patent. 

Q. Explain the disclosure of this patent in so far as 
it is pertinent to anything involved in this suit. A. 
There is nothing that is pertinent to this suit. It docs 
teach in some parts that the extrusion needs to take place 
through screens of various sizes. Before the plastic is 
admitted to the die, the die must be cleared—that ;is, freed 
of plastic—or the plastic therein completely surrounded 
by a lubricant and made freely movable under the pres¬ 
sure, which is merely an instrument or a method by which 
the extruded section is permitted to move freely forward 
in its direction of travel. 

Q. Wliat' is the thermoplastic compound which he is 
dealing with'there in this extrusion process? A. There 
are several thermoplastic compounds that are referred to. 

Q. Suppose you name them. A. With the cellulosic 
derivatives such as cellulose acetate and cellulose acetate 
butvrate. 

Q. Where do you find that? I think you may have 
reference to near the bottom of the second column on 
page 2 where it says, “The above type of lubricant gives 
good results in extruding both polymethyl methacrylate 
and polystyrene shapes and also other plastics, such as 
cellulose acetate.” A. Yes. I haven’t located that yet, 
but I seem to recall that there were references made to 
cellulosic derivatives. In addition to the cellulosic deriva¬ 
tives I believe there was mentioned, and I have found, 
that the polymethyl methacrylate is also mentioned. 
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Q. I call your attention to the fact that beginning on 
page 7 and continuing on page 8 he has five specific 
examples of the application of this process. Will you state 
the thermoplastic compounds that are mentioned as the 
subject of those specific examples? A. In the example 
I is the methyl methacrylate molding powder. 

Q. Example II and HI? A. Example II is the poly- 
methyl methacrylate, which is substantially the same as 
the material used in the first. 

In the third, it is polymethyl methacrylate which is 
slightly different—is the same as II. Example III uses 
polymethyl methacrylate, which is similar to the material 
used in example II, and it is different than the one mer- 
tioned in example I. 

In example IV polystyrene, and in example V polysty¬ 
rene is illustrated. 

Q. In these specific examples, as I understand it, you 
have illustrated the use of three thermoplastic compounds, 
one, methyl methacrylate; two, pohunethyl methacrydatc; 
and, three, polystyrene. Are those compounds that are 
customarily plasticized in their use by the use of plasti¬ 
cizer? A. No, they are not customarily plasticized a.s 
the term is understood by the compounders of thermj)- 
plastic molding materials. 

Q. Do I understand that this Bailey patent deals moil'e 
particularly with a method of extrusion in which a filjn 
of oil is maintained around the extruded rod, or shapb, 
so that it won ^t stick in the die ? A. That is as I undelr- 
stand it. 

Q. Does this Bailey patent contain any teaching wi 
regard to the manufacture of thermoplastic molding po^jr- 
der? A. No, it does not. 

Q. Now that you have described each of the nine pajt- 
ents with which we are concerned in the present suit, state 
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which one of them discloses a process most nearly,like the 
one disclosed in the Xixon application here involved. A. 
The only patents of the prior art which show any method 
for the production of cellulose acetate is the Conklin 
patent, patent Xo. 2,155,303. This one, I believe, discloses 
a process mo^t nearly like the one disclosed in the Nixon 
application involved here. But at the same time, I do 
believe that there are differences in the process between 
the Xixon process and the Conklin process. 

Q. You said the only patents that showed the produc¬ 
tion of cellulose acetate; I think you mean cellulose ace¬ 
tate molding powder. A. Cellulose acetate or thermo¬ 
plastic molding powder. 

Q. Are there any patents that show the production of 
ethyl cellulose molding powder? A. None that I can 
recall. 

Q. And of polyvinyl chloride molding powder? A. 
Of these reviewed I donT recall any having mentioned 
polyvinyl chloride. 

Q. Refer back, if you will, to the Kimble and Palmer 
patent, Xo. 2,151,476, which is Plaintiffs’ Exhibit 2D, and 
tell me in what respect, if any, the process of the Nixon 
application differs from that of this Kimble and Palmer 
patent. A. The Xixon application differs from that 
of the Kimble and Palmer patent first in the mixing stage. 
In the Xixon application the mixing is carried on at 
atmospheric ■ temperature, while that of the Kimble and 
Palmer pateht, the teachings are that the mixing must be 
carried on at temperatures of 15 degrees centigrade or 
lower, to retard the plasticizing or solvent action of the 
plasticizers used. 

The Xixon application instructs that this mixture re¬ 
sulting from the combination of plasticizer and cellulose 
acetate must be dried to one half of one per cent moisture 
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before it is sent to the extruder. In the Kimble and Pal¬ 
mer patent no reference or mention is made to the drying 
step, or actually it warns against the treatment of this 
material at elevated temperatures in order that the mate¬ 
rial may not be balled or gummed. 

In the Xixon application the resulting extruded product 
is in the form of rods, which are then ground into pellet 
form and used as molding powder. In the Kimble and 
Palmer method the material is extruded into sheet form, 
which is then passed between ironing or calendering rolls. 
Of course, as I pointed out, the resulting product is a 
cellulose acetate sheet. | 

Q. Would you expect that the ordinary mechanic or | 
operative skilled in this art would add a drying step 
between the mixing and the extrusion steps of the Kimble 
and Palmer process? A. I would not. 

Q. Why wouldn’t you expect that? A. Because ac¬ 
cording to the teachings of the Kimble and Palmer method 
it is contrary to the teachings disclosed. 

Q. To apply heat at that point? A. That’s right. 
Thev teach that the material must be maintained at a 
refrigerated condition for the plasticizer during the course 
of mixing and up to the time it is fed into the extrusion 
equipment. 

Q. Can you produce a diagram illustrating the appliJ 
cation of claims 1 to 5 of the Nixon application to th^ 
Nixon process? A. Yes, I can produce such a diagram. 

Q. And this diagram which you have produced has al 
the left the flow chart such as we have already put ir 
evidence as Plaintiffs’ Exhibit 8, and then at the righi; 
hand side of that you have provided the clauses of th^ 
claims and with lines indicating the particular steps of 
the process to which they apply, is that right? A. Thaf 
is right. I 
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Mr. Des Jardins: I offer in evidence as Plaintiffs’ 
Exhibit 20 the diagram applying the claims to the Nixon 
process just identified by the witness. (Subject diagram 
was marked Plaintiffs’ Exhibit No. 20 and received in 
evidence.) 

Q. State whether or not in your opinion this diagram, 
Plaintiffs’ Exhibit 20, correctly depicts the application of 
the various clauses of claims 1 to 5 of the Nixon appli¬ 
cation, serial number 569,197, to the various steps of the 
Nixon process. A. In my opinion, this diagram cor¬ 
rectly depicts the application of the various clauses 1 to 5 
as disclosed in the Nixon application. 

Q. You meant the various clauses of claims 1 to 5? 
A. The various clauses of claims 1 to 5. 

Q. Is there any patent, or are there any patents of 
the prior art that disclose the steps indicated in the dia¬ 
gram Plaintiffs’ Exhibit 20, and claimed in claims 1 to 
5, inclusive, of the Nixon application, with said steps 
arranged in the order specified in such claims? A. 
There are no patents of the prior art that disclose the 
steps indicated in this diagram or in the sequence in which 
they are given. 

Q. Please compare briefly the remaining claims of the 
Nixon application, 6 to 20, inclusive, with claims 1 to 5, 
which are shown on the diagram. A. The claims 6 to 
10 of the Nixon application are like claims 1 to 5, except 
that they are specific to the cellulose acetate as a thermo¬ 
plastic molding compund. 

Q. Mr. Zuccarelli, I think to be accurate we should 
say they are specific to acetelated cellulose, isn’t that 
right? A. All right, 6 to 10 does pertain to acetelated 
cellulose. 

Q. Now go on with the other group. A. Claims 11 
to 15, inclusive, of the Nixon application are identical 
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with claims 1 to 5, except that they are specific to ethyl 
cellulose as a plasticizable compound. Claims 16 to 201 
inclusive, are identical with claims 1 to 5, except that 
they are specific to polyvinyl chloride as the thermoplastic: 
compound. 

Q. Can you produce a diagram comparing the process; 
of the Nixon application with the process of the Conklin 
patent, 2,048,686? A. I can produce such a diagram: 

Mr. Des Jardins: I offer in evidence as Plaintiffs' 
Exhibit 21 the chart just referred to by the witness com¬ 
paring Conklin process of patent No. 2,048,686 with th(j 
Nixon process. (Subject chart was marked Plaintiffs’ 
Exhibit No. 21 and received in evidence.) j 

Q. Compare the process disclosed and claimed in th^ 
Nixon application involved in this suit with the proces^ 
disclosed in Conklin patent No. 2,048,686, pointing ou^ 
the respects in which the Nixon process differs from the 
Conklin process. A. As illustrated by the diagram, 
both processes are initiated with the use of cellulose ace¬ 
tate raw flake. The Conklin process shows that this celltj- 
lose acetate flake is ground or otherwise comminuted t^ 
pass through an 80-mesh screen. There is no equivalent 
step in the Nixon process. This cellulose acetate flake, 
which has been previously ground to pass through an 8C^- 
mesh screen, is then placed in a dryer at a temperature 
of 150 degrees Fahrenheit for a period of six days, a|t 
which time it is stated that the moisture content is .35 5^, 
and there is no equivalent step in the Nixon process. 

The dried flake is then mixed with plasticizer, dyes and 
pigments, as desired, in a mixer, and there is indicated 
a similar step in the Nixon process. The material which 
has been mixed—the cellulose acetate which has beek 
mixed with the plasticizer and other ingredients is placejd 
on the hot rolls, at which time it is kneaded and becomes 
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plasticized and colloidized. The temperature of the rolls, 
as indicated, is 300 to 320. The rolling takes place for a 
period of approximately five minutes. 

Q. That is, in the Conklin process? A. That is in 
the Conklin process. There is no equivalent step in the 
Xixon application. 

In the Xixon process the material which results from 
the mixing operation—that is, the mechanical mixture 
of cellulose acetate and plasticizer with the desired dyes 
and pigment^—is dried to a moisture content of .5% or 
less, while maintaining the granular character of the 
mixture. There is no equivalent step in the Conklin, as 
indicated bv this diagram. 

In the Conklin process the material resulting from the 
kneading operation is in the form of a sheet which is 
cooled and there is no—and then it is fed to a granulating 
machine and broken into granules. In the Xixon applica¬ 
tion, as indicated by the diagram, the material after 
having been dried is extruded into rods. There is no equi¬ 
valent step in the Conklin process. In the Conklin process 
when the material is broken up into granules by passing 
through a granulator, that is different from the Nixon 
in that thete is no equivalent step in the Xixon process. 

The extruded rods resulting from the Nixon process 
from the extrusion operation are cut into uniformly-sized 
pellets having uniform size and shape and containing no 
fines whatever, and we find that there is no equivalent 
step in the Conklin process. 

Both processes ultimately result in a cellulose acetate 
molding powder, which is stated to be fully colloidized 
and homogeneously plasticized, but the Nixon product 
contains no fines and has less than .5% moisture, while 
that of the Conklin process by necessity, because the 
material has been reduced to granular size by feeding 
to the granulating equipment, will contain fines in vary- 
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ing amounts, but a commercial product will have up to 
5 per cent; the moisture content is less than .5% also. 

Q. Can you produce a diagram comparing the Nixon 
process with the process of the Conklin patent 2,155,303? 

A. I can produce such a diagram. 

Mr. Des Jardins; I offer in evidence as Plaintiffs’ 
Exhibit 22 the chart just produced by the witness com¬ 
paring the Nixon process with the process of Conklin 
patent 2,155,303. (Subject chart was marked Plaintiffs’ 
Exhibit No. 22 and received in evidence.) 

Q. Mr. Zuccarelli, will you compare the Nixon process 
with the process disclosed in Conklin patent 2,155,303? 
A. The differences in the Conklin process as disclosed 
by the patent No. 2,155,303 from the process as described 
in the Nixon application—we find that both processes 
originate with the use of a raw cellulose acetate flake. 

In the Conklin process the cellulose acetate flake is 
ground or comminuted to pass through an 80 mesh screen. 
There is no equivalent step such as this in the Nixon 
process. 

The mixing—both processes contain a mixing step in 
that the cellulose acetate flake is mixed with plasticizer, 
dyes and pigments, to form a mechanical mixture of these 
ingredients. 

The colloidizing takes place on hot rolls at a tempera¬ 
ture of 290 degrees Fahrenheit for a period of ten to 
fifteen minutes, at which time the moisture content is 
reduced to .5%. There is no equivalent step such as this 
in the Nixon process, as disclosed in the Nixon application. 

The Nixon process shows that the mixture resulting 
from the mixing of the cellulose acetate and plasticizer 
has undergone or does undergo a drying operation in 
which the moisture is reduced to .5% or less while main¬ 
taining the granular structure of the mixture. There is 
no equivalent step in the Conklin process. 
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The sheet or the material resulting from the kneading 
operation is in the form of sheets which then must be 
cooled and fed to a granulating machine to break up into 
granular form. There is no equivalent step such as this 
in the Xixon application. 

In the Xixon application the mixture resulting from 
the plasticizer and cellulose acetate, after having under¬ 
gone the dr>*ing process, is fed to an extruder in which 
it is homogeneously plasticized and colloidized, extruded 
in the form of rods, and there is no equivalent step in 
the Conklin process. That is, the extrusion of the cellulose 
acetate in form of rods. 

These rods are then cut into minute rods, or, rather, 
are cut into uniform-size pellets, and there is no equiva¬ 
lent step such as this in the Conklin patent. Both proc¬ 
esses ultimately result in a cellulose acetate molding pow¬ 
der which is homogeneously colloidized and plasticized, 
and the Conklin process, however, results in granules 
which are irregular in shape and size, will contain less 
than .5% moisture, because the moisture has been removed 
on the milling or the kneading operation, but by virtue 
of the granulating step, it will contain fines varying from 
1 to 5 per cent. 

The Xixon process contains no fines whatever, the mold¬ 
ing powder is in the form of uniform-sized pellet, and 
shape, and contains less than .5% moisture. 

Q. Would you expect a worker who is skilled in this 
art, and who is familiar with the processes of these Con¬ 
klin patents, to so modify or change those Conklin proces¬ 
ses as to get the Xixon process? A. No. 

Q. Have you ever had any experience in devising a 
dry mix process for making cellulose acetate molding 
powder? A. Yes, I have. 

Q. When was that? A. I recall that it was about 
1943 or 1944. 
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Q. And where was that? A. That was during my 
employment with Manufacturers’ Chemical Corporation. 

Q. And at that time was that company making a cellu¬ 
lose acetate molding powder? A. Yes, they were. 

Q. By what process? A. We were using the process 
as described in this testimony as being a wet mix or a 
solvent process. 

Q. And why did you want to devise a dry mix process? 
A. We felt that the use and the practice of the solvent 
mix was a very lengthy one and costly in that we needed 
to add the solvents, and even by the best means of recovery 
we still found that we were losing better than 50 per cent 
of the solvents that we were using in preparing our 
mixes. And the resulting product, with all the exerted 
effort, we were still not able to remove completely all 
of the solvents contained in the granules. 

In addition to that, the granules were irregular in shape 
and size, finding that due to the improvement of the mold¬ 
ing machinery, which was making great strides at the 
time, these irregular shaped pellets were causing some 
molding problems to the molder. 

In addition to the irregularity of the shape and size, 
there was a great deal of attention concentrated on the 
presence of the fines at the time of production, and also 
the fines which were generated in the material in transit. 

Q. You were familiar at that time with the wet mix 
process, were you not? A. Yes, I was. 

Q. You were familiar with the use of both warm and 
cold rolls for working a plastic mass? A. Yes. 

Q. And you were familiar with various drying steps? 
A. Yes. 

Q. You were familiar with hot extrusion machines? 
A. Yes, I was. 

Q. You were familiar with apparatus for cutting up 
extruded rods? A. Yes, the known apparatus at that 
time. 


I 
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Q. Having all that knowledge before you, what sort of 
a dn.* mix process did you ultimately evolve at Manu¬ 
facturers’' Chemical Corporation? A. The dry mix 
process that we evolved was one in which we continued 
to mix the plasticizer and flake in a mixer without the use 
of solvents, resulting in a mechanical mixture of the two, 
and then feeding to a hot roll, where the colloidizing and 
the plasticizing took place. 

Q. Did drying take place there also? A. Yes, yes, 
it did. We found that, first of all, we were not able to 
plasticize and colloidize the mixture at the low tempera¬ 
tures at which we were accustomed to working with the 
wet mix, and we were gradually forced to gradually in¬ 
crease the temperature of our hot rolls in order to get the 
proper degree of colloidizing and plasticizing, at which 
time we also found that the moisture content of the material 
was substantially reduced to the desired level. 

Q. You were aiming at a material which had less than 
a half of one per cent moisture? A. We were definitely 
attempting to arrive at a material which had less than 
one-half of one per cent moisture. 

Q. This dry mix process which you developed at that 
time sounds to me to be substantiallv the same as that 
of the Conklin patent. No. 2,155,303. What is your opin¬ 
ion? A. Well, I did not know that at the time. Back 
in 1943 or ’44 I didn’t know it, but it has been revealed 
to me since I have become interested and active in this 
case. 

Q. Do you recognize that? A. I recognize it very 
definitely as the process that we had evolved without any 
knowledge of such a disclosure having been available. 

Q. Having all this knowledge of the prior art, did it 
occur to you to put these old steps together in the way 
Nixon has done to get this result? A. No, it never did. 



Q. When did you first become familiar with the Nixon 
process in operation? A. I actually became familiar 
with the Nixon process as it is practiced when I began 
my employment with Nixon, which was March 1st of 1949. 

Q. What was your reaction when you became ac¬ 
quainted with that ? A. I was—I felt that I had learned 
something merely by witnessing the operation, because 
I had known that other people liad been trying to develop 
the process of compounding a moldable cellulose acetate 
material by the application or use of extruders, but I 
have seen some molding powders which resulted with such 
application of the extruder and they were entirely unsatis¬ 
factory, principally because the pellets, though they were 
uniform in size and shape, to a greater degree than the 
wet mix method or the diy mix method, they didn’t have 
the consistency as indicated by the sample or specimen 
previously presented. And in addition to that, the moisture 
content wasn’t completely removed to the degree at which 
we have succeeded in doing it. 

Q. State whether or not the Nixon process appeared 
to you, when you learned of it, to be something that was 
obvious to a man skilled in the art. A. Well, I don’t 
know whether it was obvious to the man skilled in the 
art. As I say, I was surprised and it was something that 
many of us had worked on, not only my group at the 
company at which I was employed at the time, but I 
knew of other companies who were practicing the art 
of compounding thermoplastics; they apparently did nor 
know of it, either, because they were not using extruders 
in the colloidizing and plasticizing of thermoplastics. 

Q. It wasn’t obvious to you in 1944? A. It was not, 
I can say that very definitely. It wasn’t obvious to me. 
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CROSS EXAMINATION 
(Tr. p. 163, 1. 4 to p. 177, 1. 7) 

By 3/r. Moore: 

Q. Mr. Zuccarelli, do you have before you the flow 
chart of the Nixon process that has been introduced here 
as Plaintiffs’ Exhibit 8? A. Yes, I have. 

Q. I show you the substance that has been introduced 
here as Plaintiffs’ Exhibit No. 9. Is that the raw material 
with which you start that process? A. This is the 
mixture of the cellulose acetate flake and plasticizer. 

Q. The plasticizer has been incorporated in this mate¬ 
rial? A. Yes. 

Q. It is the combined cellulose acetate and the plas¬ 
ticizer? A. It is the mixture of cellulose acetate and 
plasticizer. 

Q. In other words, in obtaining this substance you 
have reached the point in the flow chart where you have 
the mix of plasticizer and dyes, pigments, and so forth? 
A. Yes. That mix is the result of this second block, as 
indicated in the diagram. 

Q. This substance which has been identified as Plain¬ 
tiffs’ Exhibit No. 10 is obtained at what point in it? A. 
This sample is obtained from the—after the drying step, 
which is the third block in the diagram. 

Q. Conklin taught you and Mr. Nixon and the art in 
general that there should be a drying of the mixture of cel¬ 
lulose acetate and plasticizer to a degree of less than .5% 
moisture? A. Well, the records show that Conklin’s 
teachings were of that nature, but I think the people that 
were practicing the art of molding were quite aware that 
the moisture content needed to be reduced to less than 
.5%. 

Q. But Conklin definitely taught that procedure, reduc¬ 
ing the moisture content to at least .5%? A. Yes. 
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Q. And there were definite advantages in so reducing 
the moisture content? A. Yes, there were. 

Q. And Conklin points them out in both of his pat¬ 
ents? A. That is right. 

Q. And as the end product of this Nixon process you 
obtain, do you not, the substance that is here as Plaintiffs’ 
Exhibit No. 11? A. Yes. 

Q. That product can be put in the injection molding 
machine? A. This product can be fed into an injection 
molding machine. 

Q. That same end product can be put into a hot extrud¬ 
ing machine, can’t it? A. Yes. it can. 

Q. The end product, Exhibit 11, is cellulose acetate, 
as worked over, as combined with the plasticizer? A. 
Yes, I would say that that is a homogeneously colloidized 
and plasticized cellulose acetate molding powder. 

Q. Is there any particular difference between the 
terms, homogenizing, plasticizing, colloidizing, as used in 
this art? A. The terms plasticizing, colloidizing, and 
homogenizing? 

Q. Yes. A. In my opinion, I think they are different, 
used in this art. 

Q. What’s the difference? A. Well, homogenizing 
is merely a mechanical mixture of two substances or two 
liquids. The plasticizing, as we use it in the art of manu¬ 
facturing molding powder, is the effect that the plasti¬ 
cizer has in the cellulose acetate in aiding it to form a 
colloid. And the term colloidizing is, I think, the term 
that might be expressing a more complete plasticizing 
action having taken place between the plasticizer and the 
cellulose acetate to form a colloid, with the application of 
the necessary steps such as heating and mechanical work¬ 
ing. 

Q. This product. Plaintiffs’ Exhibit No. 11, is secured 
with the application of heat and pressure. A. You 
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speak of it as pressure. I would rather regard it as 
mechanical action which pressure follows, during the 
mechanical action. 

Q. Pressure is necessary to be exerted in the prepara¬ 
tion of the product? A. Yes. 

Q. In the Nixon process, as specifically disclosed in 
his application, which I believe is in evidence as Plaintiffs’ 
Exhibit No. 1, it shows the use of a hot extrusion machine, 
isn't that ti^ue? I refer you to figure 2 of the application. 
A. Yes, there is indicated in the diagram the hot extru¬ 
sion machine. 

Q. The machine includes a helical member, right? A. 
Yes. 

Q. And it’s that helical member that exerts pressure 
upon the material that has been introduced into the 
machine, ish't that true? A. Yes, that’s true. 

Q. And the machine is surrounded by either electrical 
resistance coils or a steam jacket, so that you get a heating 
of the entire machine, a heating at the point where you 
are working the material, is that true? A. That’s right. 

Q. Mr. Zuccarelli, will you refer to the Conklin patent, 
2,04S,6S6, Plaintiffs’ Exhibit 2A. The single figure, that 
drawing of that patent, shows, does it not, what might be 
called a rubber mill? A. It can be termed a rubber mill, 

ves. 

• 

Q. You have two rollers rotating in opposite direc¬ 
tions? A. That is right. 

Q. Exerting pressure upon the material “A”, as 
between them? A. Yes. 

Q. And those rolls are heated? A. Yes. 

Q. And by reason of the pressure and heat you get a 
colloidizing of the material, “A”, do you not? A. Yes, 
in part. I would rather say that there is some mixing 
taking place in there, also. 
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Q. But there is also colloidizing? A. Yes, definitely. 

Q. Refer to the patent, Conklin 2,155,303, which is 
Plaintiffs’ Exhibit 2B. You very definitely get colloidiz¬ 
ing there, do you not? A. Yes. I don’t think it is any 
more definite than it was in the other illustration or the 
other process. 

Q. Do you mean as far as the illustrations are con¬ 
cerned, or as the description in the application is con¬ 
cerned? A. From all appearances the diagram shows 
it is the same type of equipment. 

Q. Doesn’t Conklin patent 2,155,303 mark an advance 
over the patent, 2,048,686? A. The advance indicated 
is that there is no need of the drying step. 

Q. In other words, you get colloidizing and drying at 
one point in the process of the Conklin patent 2,155,303. 
A. That’s right. 

Q. You avoid this lengthy drying in pans that is char¬ 
acteristic of the Conklin patent, 2,048,686? A. Yes. 

Q. But in either case by the application of heat and 
pressure you get a colloidizing of the cellulose acetate 
material? A. That’s right. 

Q. Will you refer to the British patent. No. 422,232, 
which is in evidence as Plaintiffs’ Exhibit 2G. Do you 
have the drawing? A. Yes, I have. 

Q. Doesn’t the Celluloid Corporation, the patentee 
named in that British patent, indicate on page 2, first 
column, in the paragraph beginning at line 22, that cellu¬ 
lose acetate is to be treated? A. Yes. 

Q. You read that section, the whole paragraph, into 
the record. A. “While any suitable thermoplastic com¬ 
position may be employed in the present process, the 
invention is particularly applicable to the moulding 
of thermoplastic compositions containing derivatives 
of cellulose, e.g. organic esters of cellulose and cellu¬ 
lose ethers.” 
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Q. Go aliead. A. “Examples of organic esters of 
celhilose are cellulose acetate, cellulose formate, cellu¬ 
lose propionate and cellulose butyrate, while examples 
of cellulose ethers are ethyl cellulose, methyl cellulose 
and benzyl cellulose.’’ 

Q. In other words, there are mentioned in that par- 
ticuar paragraph of that British patent three of the mate¬ 
rials that are specified in Nixon's own application, isn’t 
that true? A. Yes. 

Q. To wit, cellulose acetate, cellulose butyrate, and 
ethyl cellulose. A. Yes. 

Q. You wouldn’t say that cellulose butyrate and cellu¬ 
lose acetate are both acetelated? A. The cellulose ace¬ 
tate is acetelated; the cellulose acetate butyrate is acete¬ 
lated and butvrated. 

Mr. Des Jardins: I think you will find the application 
refers to cellulose acetate butvrate and not butvrate bv 
itself. 

Q. Let’s refer to the drawing of that British patent, 
figure 2. Don’t you find at the left hand of that figure a 
hot extrusion machine? A. There is a section of a hot 
extrusion machine shown in the diagram, yes. 

Q. Ratlier definitely indicated by the helical member. 
A. That's risrht. 

Q. And' the cellulose acetate or other material is being 
forced from the nozzle of that machine, is it not? A. 
Yes. 

Q. And there is shown a knife, 42, for cutting that 
material ihto pellets, 41, is that correct? A. Yes. 

Q. Which pellets drop upon a conveyor and are then 
carried into an injection molding machine. A. That’s 
right. 

Q. Let’s refer to the specification, page 5, the first 
column, beginning at line 6, and I ask you to read that 
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particular paragraph into the record—page 5, first column, 
beginning at line 6, to the end of the paragraph. A. 
“Instead of supplying the pieces 41 from an outsid<} 
source, thev mav be made bv thoroughly converting 
or colloiding the material in a preliminary screw stuft 
for 12, shown in Figure 2, and chopping the material 
leaving the nozzle 17 thereof by means of the recipro¬ 
cating knife 42. The material may, if necessary, be 
given more than one passage through the stutfer iji 
order that it shall be sufficiently colloided before being 
passed into the chamber 30.^^ 

Q. Is there any distinction between the term “colloid- 
ing’* and “colloidizing**? A. Xo, cannot be. 

Q. Let’s refer to page 2 of that same British patert 
specification at line 48 of the first column. Doesn’t the 
patentee of that British patent definitely equate the term 
“plasticizer” or the term “plasticizers” and the tenn 
“softening agents”? A. In the statement made theie 
it seems to equate them, yes. 

Q. There is no question in your mind that dimetlr.d 
phthalate and diethyl phthalate are both plasticizers, is 
there? A. There is no question, no. 

Q. Let's refer to the Conklin patent 2,048,686, Plain- 
tilTs’ Exhibit 2A, again. I call your attention to page 2 
of that patent, the second column, beginning at line 5. 
Conklin particularly states, does he not, “I have dis- 
cevered that the moisture can be brought down to less thin 
.5%, only by converting the ester to a finely divided form 
to break up any agglomerates which tend to occlude 
moisture and then drying the finely divided materialj” 
A. That’s exactly what it states there. 

Q. He is dealing with granular material? A. He is 
dealing with granular material, yes. | 

Q. And so that the moisture does not exceed one h^lf 
of one per cent? A. That is right. | 
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Q. He carries out that drying in pan driers, does he 
not ? A. Yes. 

Q. The material in the pan driers is granular? A. 
It is granular. 

Q. Will you read into the record the section of that 
patent beginning at page 3, first column, line 3, down to 
the words, “entirely homogeneous.^’ 

Mr. Des Jardins: Where is that from? 

Mr. Moore: The Conklin patent. Plaintiffs’ Exhibit 2A, 
page 3, first 'column, beginning at line 3 and ending at line 
17. 

The Witness: “The actual molding mass is pre¬ 
pared by mixing together an appropriate amount of 
the cellulose ester material, plasticizer, and any other 
addition such as dyes, pigments, pearl essence, fillers 
and the like which may be desired, the use of volatile 
materials being avoided. The plasticizer and other 
materials added to the cellulose ester must, of course, 
be substantially anhydrous in order not to introduce 
undesirable moisture into the final plastic mass. The 
mass is then subjected to kneading on heated rolls as 
shown in the attached diagrammatic elevational draw¬ 
ing in which the mass A is kneaded between the heated 
and driven hollow rolls or drums B and C until 
entirely homogeneous.” 

Q. He refers in that section to cellulose ester material. 
Cellulose acetate is a cellulose ester material, is it not? 
A. Yes, it is. 

Q. And he suggests also that the plasticizer and the 
other materials that are added to the cellulose acetate 
must be substantially anhydrous. A. That’s what he— 

Q. Meaning what? A. Meaning that it must be 
dried or completely devoid of moisture. 

Q. So Conklin works with a dry mixture of cellulose 
acetate, plasticizer and other fillers and the like? A. 
Yes. 
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lowing 


Q. Let’s refer to the following paragraph in that same 
patent. I ask you to read into the record that entire fol- 
iragraph. 

The Court: Beginning at what line? 

Mr. Moore: Beginning at line 53. 

The Witness: ‘‘The hot plasticized sheet D is then 
stripped from the roll B and directly worked up into 
the desired form as soon as it leaves the kneading 
rolls, such as by pressing it further upon a hot platen 
press or in a mold, or it may be cut up into strips 
for molding desired shapes, or it may be cooled and 
broken up or granulated into small particles which in 
turn may be remolded in much the same manner as 
molding powders are molded. The granular material 
thus produced is a particularly valuable form of mold¬ 


ing composition. Each of its 


granules 


IS a 


sealec( 


agglomerate of smaller particles homogeneously weld¬ 
ed together into a unit. As the moisture has already 
been reduced to a substantially negligible minimum., 
and the plasticizer and cellulose ester are thoroughly 
colloidized by the combined action of heat and pres ¬ 
sure on the calendar rolls, there results a colloidized 
material effectively sealed against the inter-penetrai 
tion or absorbtion of moisture. It will be seen that th(i 
material is thus protected against deterioration and, 
since sufficient moisture does not collect on the sur¬ 
face of the granule to adversely affect its use in mold¬ 
ing, these moisture-free granules are accordingl;: 
always ready for immediate use and, on recolloidizing 
in a suitable mold by heat and pressure, actually give 
a stronger product than results from molding the 
acetate powder-plasticizer mixture direct, by a single 
colloidization.” 

Q. By a single colloidization, right? A. By a singU. 
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Q. Conklin in that patent seems to be using the terms 
“homogenizing"’ and “plasticizing'’ as equivalents, does 
he not ? Just compare, for instance, the use in line 18 and 
the use in line 53. A. Yes, he seems to use those terms 
in the same manner. 

Q. Let's refer to the Palmer patent. No. 2,150,939, in 
evidence as Plaintiffs’ Exhibit 2C. What is the difficulty 
with the use of dimethyl phthalate as a plasticizer at 
ordinary temperatures, incorporating it with, say, cellulose 
acetate? A. The difficulty sometimes encountered—I 
don’t believe it is a general thing—but sometimes we find 
that the dimethyl phthalate seems to have a local solvent 
effect on the granular cellulose acetate ester flake, in that 
it will sometimes form agglomerates which for the uses 
that the preparation is to be put to, sometimes is not 
satisfactory or suitable. 

Q. The dimethyl phthalate may have an excessive sol¬ 
vent action on the cellulose acetate, isn't that true? A. 
That is true. 

Q. Doesn’t Palmer specifically say in his patent, page 
3, first column, line 34, that, “My invention thus opens 
up the use of a large number of plasticizers which were 
heretofore excluded from use according to commonly 
accepted practice because of their excessive solvent action 
on this type of material,” and in referring to “this type 
of material;” referring particularly to cellulose acetate, 
is he not? A. I think he includes cellulose acetate in 
making that statement. 

Q. And he says that he has solved the problem of 
using such a plasticizer as dimethyl phthalate with cellu¬ 
lose acetate. A. That is as it is stated. 

Q. He has a specific problem there avoiding excessive 
solvent action of such a particular plasticizer as dimethyl 
phthalate, is that true? A. That’s true. 
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Q. And he obtains a mixing of the cellulose acetate 
and the dimethyl phthalate by refrigerating the mixture. 
A. That is right. 


Mark William Peters 

was called as a witness by the plaintiffs, and being first 
duly sworn, was examined and testified a follows: 

DIRECT EXAMINATION 
(Tr. p. 177, 1. 16 to p. 182, 1.5) 

By Mr. Dcs JarcUns: 

Q. What is your name? A. Mark William Peters. 
Q. What is your age? A. Fifty-six. 

Q. Where do you live? A. Metuchen, New Jersey. 
Q. What is your occupation? A. I am employed 
by the Nixon Nitration Works. 

Q. And in what capacity? A. Vice president. 

Q. How long have you been vice president of Nixon 

Nitration Works? A. Six vears. 

* 

Q. How long have you been employed or connected 
with that company? A. Between ten and eleven years. 

Q. What phase of the activities of Nixon Nitration 
Works comes under your immediate supervision? A. 
I am in charge of sales. 

Q. Does Nixon Nitration Works sell thermoplastic 
molding powder. A. They do. 

Q. What types of thermoplastic molding powder does 

it sell? A. Cellulose acetate and ethvl cellulose. 

«> 

Q. How long has Nixon Nitration Works sold and man¬ 
ufactured cellulose acetate molding powder? A. Since 
1938. 

Q. I have asked you to investigate from the records 
of the company and ascertain for me the volume of sales 




of cellulose acetate molding powder of the pelletized type. 
A. Pelletized? 

Q. Yes, made by Nixon Nitration Works from January 
1, 1944, to the present date. Have you gotten those fig¬ 
ures? A. I have. 

Q. In what form are you going to give these figures? 
A. By the pound per month. 

Q. Average? A. Average in round figures. 

Q. ^Miat is that average poundage per month of sales 
of this molding powder for the year 1944? A. 39,000 
pounds. 

Q. For the year 1945? A. 115,000 pounds. 

Q. For the year 1946? A. 286,000 pounds. 

Q. 1947? A. 193,000 pounds. 

Q. 1948? A. 210,000 pounds. 

Q. 1949? A. 250,000 pounds. 

Q. Was all the molding powder so sold by Nixon Nitra¬ 
tion Woi^ks also produced and made by that company? 
A. They were. 

Q. Didn’t Nixon Nitration Works sell cellulose acetate 
molding powder prior to 1944? A. They did. 

Q. Were you familiar with that molding powder? A. 
I was. 

Q. Did you try to sell it ? A. I did. 

Q. Did you sell it? A. We did. 

Q. Is there any difference between the molding powder 
which was sold prior to 1944 and the molding powder that 
it sells today? A. A great difference. 

Q. Ahd what is that difference, if you can state it? 
A. Well, previous to 1944 we sold molding powder which 
was grahular in shape, and today we are selling a pellet¬ 
ized forin of molding powder, and, of course, as brought 
out in the testimony, when we sold granular molding 
powder there was the presence of fines, and they caused 
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us, many times, trouble, due to the fact, as outlined in 
the testimony, that it jammed the ram, and it caused a 
discoloration of the molded piece on account of the small 
particles in the molding machine. 

Q. How did you learn that? A. By the complaints 
which I got and the returns I had to credit. 

Q. Complaints from your customers? A. That is 
correct. 

Q. What is your opinion as to the relative desirability 
and saleability of the cellulose acetate molding powder 
now made by Xixon Nitration Works, such as Plaintiffs^ 
Exhibit 11, as compared with the granular form that it 
made prior to 1944, such as Plaintiffs’ Exhibit 4? A. 
There is absolutely no comparison, and in fact we could 
not sell material today made by the granular process. 

Q. That is, such as Plaintiffs’ Exhibit 4? A, That 
is correct. 

Q. Have your customers expressed any satisfaction to 
you with reference to the new form of molding powder? 
A. They are well pleased with the type of molding pow¬ 
der which we manufacture and ship. 

Do you get the complaints such as you got with 
the old type molding powder? A. Not near as many. 
Our complaints are of a different nature today. I mean, 
they are more for not matching color—I mean, -we had 
that before. We do not have any complaints, whatever, 
with reference to fines. 

Q. And no complaints with reference to irregularity 
of the granular— A. No, that "was the great complaint 
we had before, because they were all sizes. 

Q. Could you today go out and sell a molding powder 
of this granular form, such as Plaintiffs’ Exhibit 4? A. 
Only if we had a shortage like we did during the war. 
You couldn’t, unless there was a definite shortage of 
material, because they wouldn’t accept it. 
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Q. That is to say, as long as they can get a molding 
powder such as Plaintiffs’ Exhibit 11, they won’t take 
that of the kind of Plaintiff's Exhibit 4? A. That is 
correct. 

****•• 

CROSS EXAMINATION 
(Tr. p. 1S2, 1. S to p. 1S3, 1. 9) 

By Mr. Moore: i 

Q. Mr. Peters, were you manufacturing molding pow¬ 
der of the character of Plaintiffs’ Exhibit 4 prior to 
193S? A. IVo weren’t manufacturing cellulose acetate 
prior to 193S. 

Q. You started in 1938? A That is correct. I mean, 
that’s when we started shipping. IVe were manufacturing 
it, but we weren't ready—it wasn't right and we weren’t 
ready to ship. 

Q. The Nixon Nitration Works is an established organ¬ 
ization? A. Sir? 

Q. The Nixon Nitration Works is an established organ¬ 
ization? A. That is correct. 

Q. How long has it been organized? A. I would 
say, judging roughly, about thirty to thirty-five years, I 
believe. You have to be more specific, because we were 
in the ammunition business before that. I mean, this 
company started out as a manufacturer of explosives, 
and that dates. I believe, from 1915, I believe is when 
they started making explosives, and it was after the first 
AVorld War that they converted their business into plas¬ 
tics. 

Q. They have an established production force? A. 
Absolutely. 

Q. And a regular sales force? A. Correct. 

• • • • 


• • 



Samuel Patrick Zuccarelli 


was recalled as a witness bv the plaintiffs, and having 
been duly sworn, was examined and testified further as 
follows: 


FURTHER DIRECT EXAMINATION 
(Tr. p. 183, 1. 21 to p. 184, 1. 6) 

By Mr. Des Jardins: 

Q. Mr. Zuccarelli, I am not sure whether the record 
shows anj'thing on this subject, but I wanted to know 
what you have to say about the hydroscopic character of 
cellulose acetate flake. Does it pick up moisture, or doesnT 
it? A. Yes, the cellulose acetate flake in its granular 
form does pick up moisture at relative humidities of 99 
to 100 per cent, which means that the atmosphere is quite 
saturated with moisture. The moisture pick-up of the 
cellulose acetate flake is in the order of 17 to 25 per cent 
by weight. 

Mr. Des Jardins: That is all. 
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PLAINTIFFS’ EXHIBIT NO. 1 

Certified copy of file wrapper and contents in the matter of 
Application for Letters Patent, Serial No. 569,197, filed 
December 21, 1944, for Improvement in Process for Making 
Thermoplastic Molding Pellets. 

(Ex. 1, pp. 2 to 24) 

My invention relates to an improved Process For 
Making Thermoplastic Molding Pellets. 

The principal object of my invention is to provide a 
less expensive and more efficient process for making 
molding pellets, suitable for charging an inj’ection molding 
machine or a hot extrusion machine, from a granular, 
plasticizable, thermoplastic compound, such as cellulose 
acetate, cellulose acetate-butyrate, ethyl cellulose or poly- 

vinvl chloride. 

• 

According to one method of making cellulose acetate 
molding pellets that is now in use, cellulose acetate, plas¬ 
ticizer and pigment are mixed and worked into a plastic 
mass by hot rolls. The material emerges from the rolls 
in the form of a sheet, which is cut into sections of the 
desired size to form the molding pellets. In doing this 
a considerable amount of the material, amounting some¬ 
times to as much as 5%, is reduced to a fine powder or 
dust that is a total loss. One of the obj'ects of my present 
invention is to provide a process for making thermoplastic 
molding pellets, which avoids the material losses due to 
the production of fines. 

According to another method of making thermoplastic 
molding pellets that is now in use, the sheet of thermo¬ 
plastic material, after working with hot rolls, is run 
through corrugated rolls which put it in such form that 
the material can easily be broken up into molding pellets 
of the proper size. This method, however, requires the 
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use of heavy and comparatively expensive corrugated rolls 
and it is another object of my present invention to provide 
a process for making thermoplastic molding pellets, which 
not only cuts down the material losses but does not require 
the use of expensive and complicated equipment or ma¬ 
chinery such as the corrugated rolls above mentioned. 

Another object of my invention is to provide a simple, 
direct, and inexpensive process for making molding pellets 
of good quality from a plasticizable, thermoplastic com¬ 
pound. 

Further objects, and objects relating to details and 
economies of operation, will definitely appear from the 
detailed description to follow. In one instance, I have 
accomplished the objects of my invention by the devices 
and means described in the following specification. My 
invention is clearly defined and pointed out in the ap¬ 
pended claims. A process forming one embodiment of my 
invention, and certain of the equipment used in various 
steps of the process, are illustrated in the accompanying 
drawings, forming a part of this specification, in which 

Fig. 1 is a diagrammatic view, partly in section and 
partly in side elevation, illustrating a mixer in which the 
first step of my process may be carried out, and the 
storage hopper fed by said mixer, from which the mix¬ 
ture is fed to the drier. 

Fig. 2 is a sectional view through the drier and a con¬ 
tinuous hot extrusion machine, to which the dried, granu¬ 
lar mixture is fed continuouslv from the drier. 

Fig. 3 is a detail, sectional view, taken on the line 3-3 
of Fig. 2, showing the mounting for the homogenizing 
screen, a part of this screen being broken away to show 
the perforated suporting disc behind it. 

Fig. 4 is a longitudinal, sectional view through the 
discharge end of a continuous hot extrusion machine, the 
conveyor belt upon which the rods are discharged and a 
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device for’cutting the rods into lengths suitable for use 
as molding pellets. 

Fig. 5 is a flow diagram illustrating the various steps 
of my process. 

In the drawings, the same reference numerals indicate 
the same parts throughout the several views, and the 
sectional view is taken looking in the direction of the 
arrows at the ends of the section line. 

In general, my invention is applicable to the making 
of molding pellets from any thermoplastic compound that 
is granular and plastieizable, that is to say, which is 
rendered plastic by the application of heat when mixed 
with a plasticizer in suitable proportions. The first step 
of my process consists in mixing llie granular, plasti- 
cizable, thermoplastic compound and the plasticizer, in the 
desired proportions. The plasticizer to be used, and the 
proportions in which it should be used, are well known to 
the art and form no part of my present invention. When 
pigment is required, because of the color desired in the 
finished product, it should be added with the plasticizer 
and, of course, the amount of pigment used, and the char¬ 
acter of the pigment, will depend upon the color wished 
in the finished molding pellets. In this first step of my 
process, I make a dry mix at atmospheric temperature 
of the granular, plastieizable, thermoplastic compound 
with plasticizer and pigment, when required, as opposed 
to the wet mix of the prior art, in which the thermoplastic 
compound, plasticizer and pigment are made into a wet 
mixture with a suitable solvent, which is subsequently 
evaporated. In my process, the thermoplastic compound 
will be in granular form, but the plasticizer is usually a 
liquid, at the ordinary room temperature employed for 
making this dry mix. The next step of my process con¬ 
sists in drying the granular mixture to remove all mois¬ 
ture therefrom in excess of 0.5%, and it is important that 
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this drying be carried out under such conditions that the 
granular character of the mixture will be maintained. 
This may be done by heating a continuously moving, 
relatively thin layer of granules of the mixture until the 
required amount of moisture is driven off. The granular 
dried mixture is then fed continuously and directly 
through a closed conduit to a continuous hot extrusion 
machine. In this machine, the mixture is subjected to 
heat and pressure, so as to extrude continuously there¬ 
from rods of the desired size, for example, about 1/8 or 
3/16 of an inch in diameter. The mixture is homogenized 
in the machine, so that the extruded material is homo¬ 
geneous in character and this may be done by forcing 
the heated mixture through a fine screen in the extrusion 
machine. The rods emerging from the extrusion machine 
are subjected to cooling blasts of air to cause them to 
set and, when they have set, are fed into a chopper which 
cuts them up into sections about 3/16 or 1/4 of an inch in 
length, which are of suitable size for use as molding pel¬ 
lets to be charged to an injection molding machine or a 
hot extrusion machine. 

As stated above, my invention is applicable to the 
production of molding pellets from any granular, plasti- 
cizable, thermoplastic compound. Examples of these com¬ 
pounds, with which I have successfully carried out this 
process, are cellulose acetate, ethyl cellulose, and poljwinyl 
chloride. Specific examples of the application of the pro¬ 
cess to the above-mentioned thermoplastic compounds will 
be given hereinafter. 

The first step of my process consists of mixing the 
granular, plasticizable, thermoplastic compound and the 
plasticizer, in desired proportions. If pigment is required, 
it will be mixed in with the plasticizer and the thermo¬ 
plastic compound in this first step. This is a dry mixing 
operation, in that no solvents are employed, although, in 
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some cases, the plasticizer may be a liquid at the tem¬ 
perature of the operation. This dry mixing operation may 
be carried but in any suitable form of mixer, but I prefer 
to use a closed mixer for this purpose. I have shown, 
in Fig. 1, diagrammatically, a form of mixer which I have 
found suitable for this operation. It is of the tumbler 
type and comprises a barrel 10, rotatable about a hori¬ 
zontal axis by means of the trunnions 11, journaled in 
the brackets 12 carried by the base 13. This tumbling 
barrel has a filling opening, at one end, closed by the re¬ 
movable cover 14 and a discharge opening 15, at the other 
end, closed during the mixing operation by a suitable cover 
not shown. The proper quantities of granular, plasticiza- 
ble. thermoplastic compound, plasticizer and pigment, are 
fed into the barrel 10, and, the filling and discharge open¬ 
ings being closed, the barrel is tumbled or rotated about 
the horizontal axis of trunnions 11 until the mixing is 
completed. At the end of the mixing operation, the mate¬ 
rial will have a distinctlv granular form and will consist 
of granules of the thermoplastic compound, each coated 
with a film of plasticizer. Where pigment is added, it 
will be dissolved or uniformly dispersed in the plasticizer 
and found in the film on the granule. This mixing opera¬ 
tion may be carried out at the usual atmospheric tem¬ 
perature and, although this temperature may be such 
that the plasticizer may have some local plasticizing effect 
upon the thermoplastic compound, it will not be such as 
to cause the granules to agglomerate into a mass. At the 
end of the mixing operation, the material may be dis¬ 
charged from the mixer in the form of granules of such 
size that the material flows readily and may pass through 
subsequent steps of the process in the granular form. 

The mixing of the granular, plasticizable, thermoplastic 
compound with the plasticizer and pigment is a batch 
operation and, as the mixing of each batch is concluded. 
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the cover is removed from the discharge opening 15 an '' 
the granular mixed material is discharged through a 
funnel 17 into a storage hopper 16, from which it is fed 
continuously through the conduit 18 to the drier. Th^ 
hopper 16 will be of such size, and the mixing operation 
will be so conducted, as to maintain a supply of the granu¬ 
lar mixture in the hopper 16 for continuous feed to the 
drier. 

The next step in my process consists in drying this 
granular material coming from the storage hopper to 
remove excess moisture therefrom. It will be satisfactory 
if all moisture in excess of 0.5% is removed in the drying 
step. If the material contains moisture in excess of the 
limits stated above, the finished molding pellets will have 
bubbles or white spots therein, which renders them unsatis¬ 
factory and imperfect. The material is in a granular con¬ 
dition as it is fed to the drier and it is important that the 
drying be carried out under such conditions that this 
granular character w^ill be maintained. One way of effect¬ 
ing this is by heating a continuously moving, relatively 
thin layer of granules of the material. When the drying 
is carried out in this way, the higher temperatures em¬ 
ployed will not have the effect of causing the granules 
to agglomerate into an unworkable mass, due to plas¬ 
ticization at these temperatures. 

The granular material coming from the storage hopper 
16 through the conduit 18, is fed through a chute 19 to 
a pair of inclined vibrating plates 20 and 21, the latter 
being so arranged that the material is discharged from 
the lower end of plate 20 onto the higher end of plate 21. 
Suitable regulating means are provided so that the granu¬ 
lar material is fed to plate 20 in a relatively thin ribbon 
or layer of granules. Due to the inclination of the plates 
20 and 21, and the vibration of these plates, the thin 
ribbon or layer of granules thereon is subject to continu- 
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ous agitation, so that the granules are continually turned 
over and over and p p ogooo [progress] from the higher 
to the lower portions of the plates in a continuously mov¬ 
ing stream. This thin ribbon or layer of granules upon 
the plates 20 and 21, continuously moving and subject to 
continuous' agitation, is subjected to the heating effect of 
infra-red rays coming from the battery of infra-red lamps 
22, connected to a suitable source of electric current. The 
gases or vapors, given off by the material on the plates 
20 and 2lJ are carried out of the drier by means of a 
blower 23, which directs a current of air through the 
drier to carry these vapors out through the flue 24. The 
dn.*, granular mixture is discharged from the lower end 
of the inclined vibrating plate 21 into the conduit 25, 
which leads directlv to a continuous hot extrusion machine. 
It will be' observed that the system is closed from the 
drier to the discharge of the extrusion machine and this 
is important because the material is hygroscopic and tends 
to take up moisture from the atmosphere, if given an 
opportunity. 

The extrusion machine mav be of anv of the well-known 

* « 

types and will be described here but briefly. As shown in 
Fig. 2, it comprises a body 26 having a longitudinally 
extending bore 27, within which there fits a lining sleeve 
28. The conduit 25, leading from the drier, discharges 
into the throat opening 29 of the continuous hot extrusion 
machine, which throat opening communicates with the 
interior of the lining sleeve 28. A screw shaft 30 is 
journaled in suitable bearings and provided with a con¬ 
tinuous spiral flight 31, forming a feed screw, which turns 
within the liner sleeve 28 and has bearing thereon. A 
worm gear 32 is splined to screw shaft 30 and meshes 
with a worm 33 driven from a suitable source of power. 


Note: Parentheses ( ), per Amendment A. 
Brackets [ per Amendment B. 
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The material fed into the machine through the throat 29 
is moved forwardly within the liner sleeve 28 by the 
screw feed 31 and discharged into a passage 52, which 
leads to the extrusion nozzle. This passage 52 communi¬ 
cates with a chamber 35 formed in a block 36 secured 
in place at the nozzle end of the machine. The nozzle 
block 34 is bolted to the block 36 and provided with a 
rearwardly facing recess, within which is seated a disc 
37 having a recess 38 in its rear face and provided with 
a plurality of perforations 39. A woven wire screen 40, 
having a plurality of fine perforations therein, is cut 
to fit the recess 38 and seats therein against the portion 
of the disc 37 that is provided with the perforations 
39. In front of the disc 37, block 34 is provided with a 
passage 41 communicating with a plurality of nozzle 
passages 53, of suitable diameter for the formation of 
rods of the desired dimension. The body 26 of the extru¬ 
sion machine has a space 47 therein, connected by pipes 
48 with a source of heating liquid, which may be cir¬ 
culated through said space for the purpose of heating 
the metal surrounding the liner sleeve 28. A similar 
space 49 may also be provided in the metal surround¬ 
ing the passage 52 and likewise connected with a source 
of heating liquid to be circulated therethrough. Resistance 
coils 50 and 51 are provided, surrounding the nozzle por¬ 
tion of the machine and connected with a suitable source 
of electric current, for the purpose of heating these por¬ 
tions and maintaining them at the desired temperatures. 

As the material is fed into the throat 29 and carried 
forward by the feed screw 31, it is subjected to heat 
and pressure by means of which it is advanced through 
the passage 52 and forced through the screen 40. The 
dried mixture delivered by the conduit 25 is in granular 
form, consisting of granules of thermoplastic composi¬ 
tion surrounded by a film of plasticizer, and the material 
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becomes thoroughly plasticized and homogenized under 
the heat and pressure to which it is subjected in the extru¬ 
sion machine. It is thought that the forcing of this mate¬ 
rial through the screen 40 has a homogenizing action, 
so that the material in front of the screen and issuing 
from the bxtrusion nozzle is homogeneous. The rods are 
delivered from the extrusion nozzle passage 53 to an 
endless conveyor belt 54 riding over the pulleys 55, one 
of which will be driven. A curved support or guide 56 
may be provided for directing one or more of the rods 
from the nozzle to the surface of the conveyor belt. Of 
course, the rods are still in a plastic condition when re¬ 
ceived upon the conveying belt 54 and, in order to cause 
them to set or harden more rapidly, jets of cooling air 
are directed thereon from an air box 57 arranged above 
the upper reach of the belt and having air nozzles 58, 
which direct blasts of air upon the rods on the surface 
of the belt. These rods will have hardened or set bv the 
time thev have reached the end of the conveying belt 
54 and they are then delivered by the belt between the 
feed rolls 59 and 60, one of which may be driven, of a 
chopper. These feed rolls feed the rods across the upper 
surface of a stationary knife 61. A cylinder 62 is mounted 
in the chopper to revolve about a horizontal axis and pro¬ 
vided with a plurality of spaced knives 63, which succes¬ 
sively engage the portions of the rods projecting from 
the knife 61 and cut them otf into molding pellets of suit¬ 
able length. These molding pellets drop into and are 
received in the chamber 64 in the base of the chopper, 
from which they may be removed for packaging or use. 

The process described above has given satisfactory 
results in the formation of molding pellets of acetylated 
cellulose, by which term I intend to include both cellulose 
acetate and cellulose acetate-butyrate. A specific example 
of the application of this process to the formation of cel¬ 
lulose acetate molding pellets provides for the mixing of 


135 


72% of the granular cellulose acetate, having an acetyl 
content of about 56%, with 14% dimethyl phthalate and 
14% diethyl phthalate, as a plasticizer. The above pro¬ 
portions, and all others given herein, are by weight. To 
this mix, pigment may be added as desired up to 1.5% 
of the batch. For a finished product that is a good por¬ 
celain white in color, the pigment should amount to about 
0.8% of the batch. The mixing should be carried out at 
atmospheric temperature until the mix appears to be 
homogeneous. For a batch of 320 pounds this should 
require from 20 to 30 minutes of mixing. As stated above, 
the granular mixture should be dried to remove all mois¬ 
ture above 0.5% and, in a drier such as described above, 
this can be carried out at the rate of about 360 pounds 
per hour, the material being subjected in the drier to a 
temperature of about 260° F. The dried material is fed 
to and extruded from the continuous hot extrusion machine 
at the same rate that it passes through the drier, that 
is to say, at a rate of 360 pounds per hour, in the present 
example. The screen used in the extrusion machine is 
120 mesh. The hot extxrusion machine is divided into var¬ 
ious heat zones. The throat is maintained at about 95° F., 
the back part of the extrusion bore is kept at about 390° F. 
and the front part thereof, that is to say, the part sur¬ 
rounding the passage 52, is maintained at 410° F. The 
extrusion nozzle or die, which is heated separately, is kept 
at 410° F. 

A specific example of the application of this process to 
the manufacture of molding pellets from ethyl cellulose 
includes, as the first step, the mixing of 90% of granular 
ethyl cellulose having a viscosity of about 118 centipoises, 
with 5% butyl oleate, 4% dibutyl phthalate, 1% opal wax, 
and 0.5% diphenylamine. Pigment may be added to this 
mix if desired. This granular mixture will be dried to 
remove all moisture in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture. 
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The rate of drying and the temperature employed will 
be as stated in connection with the cellulose acetate exam¬ 
ple. The conditions and temperatures in the extrusion 
machine will be the same as in the case of cellulose acetate, 
but the temperatures must be held within much closer 
limits, for successful results, than is the case with cellu¬ 
lose acetate. 

A specific example of the application of this process 
to the manufacture of molding pellets from polyvinyl 
chloride includes, as the first step, the mixing of 90% 
polyvinyl chloride, 10% dioctyl phthalate and 1% basic 
lead carbonate. This granular mixture will be dried to 
remove all moisture in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture. 
The rate of dr\dng and the temperature employed will 
be as stated in connection with the cellulose acetate exam¬ 
ple. The screen should be of about the same fineness as 
that used in connection with cellulose acetate. The tem¬ 
perature at the rear of the extrusion bore should be main¬ 
tained at about 425° F., and, at the front of the bore and 
at the extrusion die, it should be maintained at about 475° 
F. These temperatures should be very closely maintained 
as they are critical, in the case of polyvinyl chloride. 

I am aware that the process for making thermoplastic 
molding pellets herein described is susceptible of con¬ 
siderable variation without departing from the spirit of 
my invention and, therefore, I claim my invention broadly, 
as indicated by the appended claims. 

Having thus described my invention, what I claim as 
new and useful, and desire to secure by Letters Patent, is: 

1. The' process of making thermoplastic molding pel¬ 
lets comprising the making of a (solvent-free) granular 
mixture [, containing more than approximately 0.5% 
moisture,] of a granular, plasticizable, thermoplastic com¬ 
pound with plasticizer, in desired proportions, (then) 
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drying the granular mixture to remove all moisture there- | 
from in excess of 0.5%, under conditions such as to main- I 
tain the granular character of the mixture, (next) feeding 
the granular, dried mixture directly to a {oosaihuaxasi) hot 
extrusion machine through a closed conduit, (then) sub¬ 
jecting the mixture in said machine to heat and pressure 
to extrude continuously therefrom a rod of desired size, 
permitting said rod to harden, and (finally) cutting the 
rod into sections of proper length for molding pellets. 

2. The process of making thermoplastic molding pel¬ 
lets comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of a granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granular 
character of the mixture, feeding the granular, dried mix¬ 
ture directly to a (nantinuoiiB) hot extrusion machine, 
homogenizing said mixture in said machine, subjecting 
the homogenized mixture to heat and pressure to extrude 
continuously from said machine a rod of desired size, 
permitting said rod to harden, and cutting said rod into 
sections of proper length to form molding pellets. 

3. The process of making thermoplastic molding pellets 
comprising making a (i»^(solvent-free) mixture [, contain¬ 
ing more than approximately 0.5% moisture,] of a granu¬ 
lar, plasticizable, thermoplastic compound with plasticizer 
and pigment, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granular 
character of the mixture, feeding the granular dried 
mixture directly to a (ie nt i niiQMO i ) hot extrusion machine, 
homogenizing said mixture in said machine, and sub- | 
jecting the homogenized mixture to heat and pressure in j 
said machine to extrude continuously therefrom a rod of | 
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desired size, permitting said rod to harden, and cutting 
said rod into sections of proper length to form molding 
pellets. 

4. The process of making thermoplastic molding pellets 
comprising making a dw* (solvent-free) mixture [, contain¬ 
ing more than approximately 0.5% moisture,] of a granu¬ 
lar, plasticizable, thermoplastic compound with plasticizer, 
in desired proportions, drying the granular mixture to 
remove all'moisture therefrom in excess of 0.5%, under 
conditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture directly 
to a ( oontinuouo ) hot extrusion machine, forcing said mix¬ 
ture in said machine through a screen to homogenize the 
mixture, subjecting the homogenized mixture to heat and 
pressure in said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to harden, 
and cutting said rod into sections of proper length to 
form molding pellets. 

5. The process of making thermoplastic molding pellets 
comprising making a (solvent-free) mixture [, con¬ 
taining more than approximately 0.5% moisture,] of a 
granular, plasticizable, thermoplastic compound with plas¬ 
ticizer, ill' desired proportions, heating a 
(continually) moving, relatively thin layer of granules of 
said mixture to remove all moisture therefrom in excess 
of 0.5 %, feeding the granular dried mixture directly to a 
(flonlinnmii) hot extrusion machine, homogenizing said 
mixture in' said machine, subjecting the homogenized mix¬ 
ture to heat and pressure therein to extrude continuously 
therefrom a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper length 
to form molding pellets. 

6. The process of making molding pellets comprising 
making a (solvent-free) granular mixture [, containing 
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more than approximately 0.5% moisture,] of acetylated 
cellulose and plasticizer, in desired proportions, drying 
the granular mixture to remove all moisture therefrom in 
excess of 0.5%, under conditions such as to maintain the 
granular character of the mixture, feeding the granular 
dried mixture directly to a (e^ntinueuc) hot extrusion 
machine, subjecting the mixture to heat and pressure in 
said machine to extrude continuously therefrom a rod of 
desired size, permitting said rod to harden, and cutting 
said rod into sections of proper length to form molding 
pellets. 

7. The process of making molding pellets of acetylated 
cellulose comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular acetylated cellulose with plasticizer, in desired 
proportions, drying the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture, 
feeding the granular dried mixture directly to a (ooBiiaor 
mm) hot extrusion machine, homogenizing said mixture in 
said machine, subjecting the homogenized mixture to heat 
and pressure in said machine to extrude continuously 
therefrom a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper length 
to form molding pellets. 

8. The process of making molding pellets of acetylated 
cellulose comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular acetylated cellulose with plasticizer and pig¬ 
ment, in desired proportions, drying the granular mixture 
to remove all moisture therefrom in excess of 0.5%, under 
conditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture directly 
to a (es n ^ i i m e tt B) hot extrusion machine, homogenizing 
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said mixture in said machine, subjecting the homogenized 
mixture to heat and pressure in said machine to extrude 
continuously therefrom a rod of desired size, permitting 
said rod to harden, and cutting said rod into sections of 
proper length to form molding pellets. 

9. The process of making molding pellets of acetylated 
cellulose comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] of 
granular acetylated cellulose with plasticizer, in desired 
proportions, heating a eow t i i tw si i B l y (continually) moving, 
relatively thin layer of granules of said mixture to remove 
all moisture therefrom in excess of 0.5%, feeding the 
granular' dried mixture directly to a ( oontiiwioup ) hot 
extrusion machine, subjecting said mixture to heat and 
pressure 'in said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to harden, 
and cutting said rod into sections of proper length to form 
molding pellets. 

10. The process of making molding pellets of acetylated 
cellulose comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular acetylated cellulose with plasticizer, in desired 
proportions, dn.'ing the granular mixture to remove all 
moisture' therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture, 
feeding the granular dried mixture directly to a ( o » wtinw 
d*^^) hot extrusion machine, forcing said mixture in said 
machine'through a screen to homogenize it, subjecting the 
homogenized mixture to heat and pressure in said machine 
to extrude continuously therefrom a rod of desired size,' 
permitting said rod to harden, and cutting said rod into 
sections'of proper length to form molding pellets. 

11. The process of making ethyl cellulose molding 
pellets comprising making a (solvent-free) granular mix- 
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ture [, containing more than approximately 0.5% mois¬ 
ture,] of ethyl cellulose and plasticizer in desired propor¬ 
tions, drying the granular mixture to remove all moisture 
therefrom in excess of 0.5%, under conditions such as to 
maintain the granular character of the mixture, feeding 
the granular dried mixture directly to a ( tunlmuuuj) hot 
extrusion machine, subjecting said mixture to heat and 
pressure in said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to harden, 
and cutting said rod into sections of proper length to 
form molding pellets. 

12. The process of making ethyl cellulose molding 
pellets comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular ethyl cellulose with plasticizer, in desired 
proportions, dr\’ing the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture, 
feeding the granular dried mixture directly to a ( c e iiiinu " 
o»^ hot extrusion machine, homogenizing said mixture in 
said machine, subjecting the homogenized mixture to heat 
and pressure in said machine to extrude continuously 
therefrom a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper length 
to form molding pellets. 

13. The process of making ethyl cellulose molding 
pellets comprising making a (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular ethyl cellulose with plasticizer and pigment, 
in desired proportions, drying the granular mixture to 
remove all moisture therefrom in excess of 0.5%, under 
conditions such as to maintain the granular character of 
the mixture, feeding the granular dried mixture directly 
to a (ee a tii wi ew s ) hot • extrusion machine, homogenizing 
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said mixture in said machine, subjecting the homogenized 
mixture to heat and pressure in said machine to extrude 
continuously therefrom a rod of desired size, permitting 
said rod to harden, and cutting said rod into sections 
of proper length to form molding pellets. 

14. The process of making ethyl cellulose molding 

pellets comprising making a 4#^ (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular ethyl cellulose with plasticizer, in desired 
proportions, heating a qe iitinwonol y (continually) moving, 
relatively thin layer of granules of said mixture to remove 
all moisture therefrom in excess of 0.5%, feeding the 
granular dried mixture directly to a {cm •) hot 

extrusion machine, subjecting said mixture to heat and 
pressure in said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to harden, 
and cutting said rod into sections of proper length to form 
molding pellets. 

15. The process of making ethyl cellulose molding 
pellets comprising making a dry (solvent-free) mixture 
[, containing more than approximately 0.5% moisture,] 
of granular ethyl cellulose with plasticizer,, in desired 
proportions, drying the granular mixture to remove all 
moisture therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mixture, 
feeding the granular dried mixture to a (cuiitiiiuuuj) hot 
extrusion machine, forcing said mixture in said machine 
through a screen to homogenize the same, subjecting the 
homogenized mixture to heat and pressure in said machine 
to extrude continuously therefrom a rod of desired size, 
permitting said rod to harden, and cutting said rod into 
sections of proper length to form molding pellets. 

16. The process of making molding pellets comprising 
making a (solvent-free) granular mixture [, containing 
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more than approximately 0.5% moisture,] of polyvinyl 
chloride and plasticizer, in the desired proportions, dry¬ 
ing the granular mixture to remove all moisture therefrom 
in excess of 0.5%, under conditions such as to maintain 
the granular character of the mixture, feeding the granular 
dried mixture directly to a hot extrusion 

machine, subjecting said mixture to heat and pressure in 
said machine to extrude continuously therefrom a rod 
of desired size, permitting said rod to harden, and cutting 
said rod into sections of proper length to form molding 
pellets. 

17. The process of making molding pellets comprising 
making a (solvent-free) granular mixture [, containing 
more than approximately 0.5% moisture,] of polyvinyl 
chloride and plasticizer, in the desired proportions, drying 
the granular mixture to remove all moisture therefrom in 
excess of 0.5%, under conditions such as to maintain the 
granular character of the mixture, feeding the granular 
dried mixture directly to a (e owtinuowc ) hot extrusion 
machine, homogenizing said mixture in said machine, sub¬ 
jecting the homogenized-mixture to heat and pressure in 
said machine to extrude continuously therefrom a rod of 
desired size, permitting said rod to harden, and cutting 
said rod into sections of proper length to form molding 
pellets. 

18. The process of making molding pellets comprising 
making a (solvent-free) mixture [, containing more 
than approximately 0.5% moisture,] of granular polyvinyl 
chloride, plasticizer and pigment, in desired proportions, 
drying the granular mixture to remove all moisture there¬ 
from in excess of 0.5%, under conditions such as to main¬ 
tain the granular character of the mixture, feeding the 
granular dried mixture directly to a (ee n ^ iawom ) hot 
extrusion machine, homogenizing said mixture in said 
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machine, subjecting the homogenized mixture to heat and 
pressure iii said machine to extrude continuously there¬ 
from a rod of desired size, permitting said rod to harden, 
and cutting said rod into sections of proper length to 
form molding pellets. 

19. The process of making molding pellets comprising 
making a firr (solvent-free) mixture [, containing more 
than approximately 0.5% moisture,] of granular polyvinyl 
chloride and plasticizer, in desired proportions, heating 
a ee w ^ iumw e ly (continually) moving, relatively thin layer 
of granules of said mixture to remove all moisture there¬ 
from in excess of 0.5%, feeding the granular dried mix¬ 
ture directly to a (ewirtiwww) hot extrusion machine, 
and subjecting said mixture to heat and pressure in said 
machine to extrude continuously thLifium [therefrom] a 
rod of desired size, permitting said rod to harden, and 
cutting said rod into sections of proper length to form 
molding pellets. 

20. The process of making molding pellets comprising 
making a'dTT" (solvent-free) mixture [, containing more 
than approximately 0.5% moisture,] of granular polyvinyl 
chloride and plasticizer, in desired proportions, drying 
the granular mixture to remove all moisture therefrom 
in excess of 0.5%, under conditions such as to maintain 
the granular character of the mixture, feeding the granu¬ 
lar dried mixture directly to a ( COTrtHnroTTs ■) hot extrusion 
machine, forcing said mixture under heat and pressure 
through a screen in said machine to homogenize it, sub¬ 
jecting the homogenized mixture to heat and pressure in 
said machine to extrude continuously therefrom a rod of 
desired size, permitting said rod to harden, and cutting 
said rod into sections of proper length to form molding 
pellets. 
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OFFICE ACTION 

(Mailed May 8, 1945) 

(Ex. 1, pp. 28 and 29) 

This application has been examined. 

References made of record: 

Conklin et aL.2,262,989 Nov. 18, 1941 18-57 P 


Conklin .2,048,686 July 28, 1936 18-51 xr 

Bailey .2,365,374 Bee. 19, 1944 18-55 V 

(filed April 23, 1941) 

Moss .2,265,303 Dec. 9, 1941 18-55 Z xr 

British _ 422,232 Jan. 8, 1935 18-LM. Dig. 

(6 pp. spec., 2 dwg.) 


Beck et al.2,215,573 Sept. 24, 1940 18-48 P uxr 

Claims 1-5 are rejected as indefinite. There is no ante¬ 
cedent for ‘‘drying in claim 1. In claims 2-4 the step 
of drying is inconsistent with the previous recitation 
that the mixture is dry. ‘‘continuous hot extrusion 
machine’’ appears to be an inept expression. Such a 
machine is necessarily continuous. A machine which is 
capable of continuous operation should be so described, 
“continuously moving” in claim 5 apparently should read 
continually moving. 

Claims 1-5 are further rejected as unpatentable over 
the processes of Conklin et al, Bailey or the British 
patent in view of Conklin. Each of the basic references 
discloses the formation of shaped articles by the extru¬ 
sion of a heated, solvent-free composition comprising 
a thermoplastic material, a plasticizer and a pigment if 
desired. Homogenization of the material in the extruder 
including the step of passing it through a screen is shown. 
Conklin discloses that in the preparation of such com¬ 
position for extrusion it is desirable to remove moisture 
in excess of .5%. Drying in the manner recited in claim 
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5 is disclosed by Moss. Delivery of dried material directly 
to the extruder in order not to allow opportunity for 
reabsorbtion of moisture would be obvious. It would not 
amount to' invention to comminute the extruded article 
of any of the basic references to form pellets suitable 
for use as a molding material. Such treatment is common 
in the art as is shown, for example, by the British patent 
and Beck et al. 

In view of the rejection of the generic claims in this 
case, election of a single species for prosecution in this 
application is required from the three species claimed 
as to the thermoplastic material namely, viz., 

I. cellulose acetate 

II. ethvl cellulose 

ft 

III. poI\*vinyl chloride. 

(Signed) B. Hexkin, 

' Examiner. 

OFFICE ACTION 

(Mailed August 27, 1946) 

(Ex. 1, pp. 61 and 62) 

Claims 1-10 are rejected as drawn to an old combina¬ 
tion such! as is shown by Beck et al, or British patent 
422.232. Each of these patents discloses mixing a thermo¬ 
plastic material with a plasticizer hot extruding the mix¬ 
ture into the form of rods and cutting said rods into 
sections of such size that they may serve as molding 
pellets. To dry the mixture to the recited degree before 
extruding the same would not amount to invention in 
such process in view of Conklin 2,048,686 or Conklin 
2,155,303. Conklin 2,048,686 discloses drying a cellulose 
ester on pans or trays in such manner as to preserve 
its granular form. The plasticized cellulose ester of 
Conklin 2,155,303 could obviously be so dried if it were 
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so desired. To feed the dried material directly to an 
extruding apparatus rather than to a moisture-proof 
storage vessel as may be done by Conklin, is a matter 
of factorj’ routine depending on whether or not molding 
equipment is immediately available. Homogenization or 
filtration of a thermoplastic composition by passing it 
through a screen which is located in the extrusion passage 

is old as is shown bv Conklin et al or Bailev. 

* • 

Claims 11 - 20 are again rejected on the ground of 
estoppel. 

Xo claim having been rejected on a new reference, this 
action is MADE FIXAL. 

(Signed) B. Henkix, 
Examiner. 

ADVISORY ACTION 

(Mailed February 12, 1947) 

(Ex. 1, pp. 67 and 68) 

Claims 1-10 are rejectable as drawn to an old combina¬ 
tion such as is disclosed by Beck et al or British patent 
422,232 for the reasons given in the final rejection of 
these claims. 

Claims 1-10 are further rejectable as unpatentable over 
Moss in view of Conklin 2,048,686 or Conklin 2,155,303. 
Moss mixes a granular cellulose ester with plasticizer in 
such manner that the ester particles are coated with 
plasticizer rather than uniformly blended therewith. Thus 
the particle form is preserved. The plasticized particles 
mav thereafter be extruded into the form of rods and 
said rods may comminuted to form molding granules or 
pellets either immediately on the extrusion or subsequently 
(Page 2, col. 2 lines 62-65). Invention would not be in¬ 
volved in drying the plasticized material of Moss accord¬ 
ing to the teaching of Conklin before extruding it if it 
were so desired. 
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Claims 11-20 stand rejected on the ground of estoppel 
to prosecute in this application in the absence of an 
allowable generic claim. 

Applicant is advised that no amendment which does 
not put this case in condition for issue will, in the absence 
of an appeal, be replied to or acknowledged by the Exam¬ 
iner within the statutory period. 

(Signed) H. Sxjrle, 

Act*g. Examiner. 

EXAMINER’S STATEMENT 
(Mailed April 24, 1947) 

(Ex. 1, pp. 75 and 81 to 84) 

This is an appeal from the final rejection of claims 
1-20, all of the claims in this case. 

The references relied upon are: 


Conklin .2,048,686 

Conklin .2,155,303 

Conklin et al.2,262,989 

Bailey .2,365,374 

Moss .2,265,303 

Beck et al.2,215,573 

British. 422,232 


The appealed claims are drawn to a process of making 
molding piellets from a thermoplastic material. 

The essential steps are: 

1. making a solvent-free granular mixture of a thermo¬ 
plastic compound and a plasticizer. 

2. drj’ing the mixture to a moisture content of .5% 
or less while maintaining its granular form. 

3. feeding the dried mixture directly to a heated 
extruder. 

4. extruding it into the shape of rods. 
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5. permitting said rods to harden 

6. cutting said rods into sections of proper length to 
form molding pellets. 

Claims 2, 3 and 5 have the additional step of ‘^homogen- 
izing” the mixture in the extruder. 

Claim 3 recites additionally that the composition in¬ 
cludes a pigment. 

Claim 4 recites that the mixture in the extruder is 
passed through a screen to homogenize it. 

Claim 5 recites that the drying is accomplished by 
heating a continually moving relatively thin layer of the 
granules. 

Claims 6-10, constituting the elected species, are specific 
to the use of acetylated cellulose as the thermoplastic 
compound and are otherwise identical with claims 1-5. 

Claims 11-20 describe the same process as applied to 
the non-elected thermoplastic compounds ethyl cellulose 
(11-15) and poly^dnyl chloride. (16-20). 

Conklin 2,048,686 discloses drying granular cellulose 
acetate by heating while spread out in pans to a moisture 
content of less than .5%, then mixing the dried material 
with plasticizer on rolls. The product stripped from the 
rolls is used as a molding material with or without gran¬ 
ulation. 

Conklin 2,155,303 first mixes cellulose acetate and plasti¬ 
cizer then dries the material while on the rolls to a mois¬ 
ture content of less than .5% to prepare it for molding. 
If the dried mixture is not immediately molded it is 
stored in moisture-proof drums. Injection molding is 
mentioned as a specific type of procedure for which the 
composition is suited. 

Conklin et al and Bailey are cited to show the molding 
of plasticized cellulose acetate by extrusion and the use 
of a screen in the extruder to break up lumps in the 
material or homogenize it. 
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Moss discloses plasticizing cellulose acetate while main¬ 
taining it' in granular form. The plasticizer dissolved in 
a volatile liquid which will not dissolve the cellulose 
acetate is sprayed upon the cellulose acetate particles 
while they are conveyed by a moving belt. The coated 
particles on the belt then pass through a drying chamber 
wherein most of said solvent is evaporated. The dried 
particles are scraped off the belt and either molded 
directly or extruded into rods, broken down into granules 
and then molded. 

Beck et al discloses mixing a thermoplastic resin such 
as pohwinyl carbazole with a plasticizer, extruding it into 
rod form', comminuting the rods and molding the com¬ 
minuted material by compression or injection. 

British patent 422,232 (Fig. 2) shows extruding plasti¬ 
cized cellulose acetate to form rods, cutting said rods 
into pellets and immediately molding said pellets by 
injection. 

Claims' 1-10 stand rejected as drawn to an old combina¬ 
tion such as is disclosed by Beck et al or British patent 
422,232. Each of these references discloses mixing cellu¬ 
lose acetate with plasticizer, hot extruding the plasti¬ 
cized composition to form rods and cutting or crushing 
said rods to form molding pellets. To dry the mixture 
to the recited degree before extruding the same or to 
dry it in the particular manner recited would not amount 
to invention in the combination claimed. Moreover this 
degree of drying is disclosed by Conklin 2,155,303 or 
2,048,6861 Drying the ester in such manner as to preserve 
its granular form is disclosed by Conklin 2,048,686. The 
use of a‘ screen in the extruder to homogenize the mate¬ 
rial is conventional practice as is shown by Conklin et al 
or Bailey. 

Claims 1-10 are further rejected as unpatentable over 
Moss in view of either patent to Conklin. Moss discloses 
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plasticizing cellulose acetate and drying it on a moving 
surface. The granular form is preserved. He further 
discloses extruding this material to form rods and com¬ 
minuting these rods to make molding pellets or powder. 
No invention is seen in drying the plasticized material 
of Moss to the extent taught by Conklin before extrud¬ 
ing it. 

Claims 11-20 stand rejected on the ground of estoppel 
to prosecute in this application in the absence of an 
allowable generic claim since they are drawn to non- 
elected species as pointed out above. 

(Signed) B. Hexkin, 
Examiner. 


REPLY TO BRIEF 

(Mailed October 9, 1947) 

(Ex. 1, pp. 116 and 117) 

In the Examiner’s Statement page 9, line 23 **cellulose 
acetate” should read a thermoplastic material. The Office 
copy of the Examiner’s Statement has been so corrected. 
It was not intended to imply that Beck et al treat cellu¬ 
lose acetate. However the British patentee does treat 
celulose acetate in substantially the manner recited. 

Beck et al disclose forming pohwinyl carbazole and a 
‘‘softening agent” into rods by extrusion (page 1, col. 1, 
lines 34-38) comminuting these rods to form molding 
powder or pellets and molding the comminuted material 
by pressing at a temperature of 180® to 250®C. To employ 
cellulose acetate rather than polyvinyl carbazole in the 
process of Beck et al would not render this process 
again patentable in view of In re Dreyfus 1933 C.D. 547 
or In re Swain et al 586 O.G. 183. There is no distinction 
in meaning between “softening agentand “plasticizer” 





as the purpose of a plasticizer is to soften and render 
plastic a hard material. 

The essential steps whereby appellant transforms a 
hard thermoplastic material into pellets suitable for mold¬ 
ing: purposes viz. mixing with plasticizer, extruding into 
the form of rods and comminuting said rods are shown 
by Beck et al, by the British patent and by Moss. (Moss 
may employ a heated extruder. See page 2, col. 2, lines 
62-69 of this patent) Moss additionally discloses a drying 
step of the specific type recited i.e. on a moving surface 
in advance of the extrusion step. Merely to follow the 
teachings of Conklin as to control of the moisture content 
of the material or degree of drying does not render such 
combination of steps new and patentable. 

(Signed) B. Henkix, 

' Examiner. 


DECISION OF BOARD OF APPEALS 

(Mailed January 21, 1948) 

(Ex. 1, pp. 118 to 121) 

This is an appeal from the final rejection of claims 
1 to 10. These, with claims 11 to 20 to a non-elected 
species, are all the claims in the case. 

Claim 1 is illustrative and reads: 

1. The' process of making thermoplastic molding pellets 
comprising the making of a solvent-free granular mixture, 
containing more than approximately 0.5% moisture, of 
a granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, then drying the gran¬ 
ular mixture to remove all moisture therefrom in excess 
of 0.5 %,' under conditions such as to maintain the gran¬ 
ular character of the mixture, next feeding the granular, 
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dried mixture directly to a hot extrusion machine through 
a closed conduit, then subjecting the mixture in said 
machine to heat and pressure to extrude continuously 
therefrom a rod of desired size, permitting said rod to 
harden, and finally cutting the rod into sections of proper 
length for molding pellets. 

The references relied upon are: 


Celluloid etc. (Br.).422,232 

Conklin .2,048,686 

Conklin .2,155,303 

Beck et al.2,215,573 

Conklin et al.2,262,989 

Moss .2,265,303 

Bailey .2,365,374 


Jan. 8, 1935 
July 28, 1936 
Apr. 18, 1939 
Sept. 24, 1940 
Nov. 18, 1941 
Dec. 9, 1941 
Dec. 19, 1944 


This appeal involves a process for making thermoplas¬ 
tic molding pellets from those plastics that initially have 
a water content that must be reduced to below 0.5% in 
the final molded article. The pellets are intended for use 
in injection molding, but the claims stop with the making 
of pellets. 

This appeal was heard the same day as Appeal No. 
12,797 involving a companion case of Nixon, Serial No. 
569,196 which is directed to a Process for Making Thermo¬ 
plastic Bars, Rods or Tubes. In 569,196, the last step 
of the claims is extruding to form a bar, rod or tube, 
whereas the claims of the instant case have the further 
steps of permitting the rod to harden and then cutting 
it into sections. 

The Examiner in his Statement, page 7, has outlined 
six essential steps of the process that are involved in the 
claims herein. 

The Examiner has rejected the claims on the grounds 
of (1) old combination, and (2) on references. We do not 
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see that the first rejection is tenable. Applicant has 
pointed out that the references relied on (Beck and the 
British patent) do not show the steps for which thev were 
relied on, namely, “cutting or crushing said rods to form 
molding pellets^’. TTe agree with applicant’s view. More¬ 
over, the process is a unitary one, and there is no part 
that can be carved out to which it can be said that the 
claim should be limited. 

As to the second ground of rejection on art, either 
Conklin can be taken as the primary reference and shows 
the need for reducing the moisture content of certain 
plastics (including cellulose acetate) to below 0.5%. It 
does not appear to be critical at what stage this is done, 
but it appears that if one starts with the plastic in gran¬ 
ular form, it would obviously be simpler and more effec¬ 
tive to do the drj'ing while in that form, rather than after 
the granules had been compacted and/or agglomerated. 

Conklin 2,048,686 emphasizes the necessity for drying 
while the plastic is in finely divided form and keeping 
the particle size uniform. He necessarily maintains the 
granular form of the particles during the heating opera¬ 
tion. He then proceeds to add plasticizer and kneads the 
mixture on hot rolls, strips the plasticized sheet from the 
rolls, cools it and breaks the sheet into granules. 

Conklin 2,155,303 mixes (as does applicant) the plastic 
and plasticizer as the first step, in a mixer (page 2, column 
2, line 12) and then keads the mixture on hot rolls. The 
colloidizing of the mixture and the reduction of the mois¬ 
ture content proceed simultaneously for a time, the elimi¬ 
nation of moisture continuing after the mass has become 
homogeneous (page 2, line 45-52). The sheet of plasticized 
material is stripped and granulated. The product is suit¬ 
able for injection molding. 
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It appears to be quite common to add plasticizers at 
any stage. Beck teaches that plasticizer (softener) may 
be added at different times (page 1, column 2, lines 3 
to 13). The two Conklin patents show that the moisture 
can be removed either preliminarily or concurrently with 
the colloidizing; also that the plasticizer can be added at 
different stages. 

Moss was relied on to show that instead of conducting 
the molding of the plastic mixture on hot rolls and there¬ 
after breaking up the molded sheet into granules, as in 
Conklin, the plastic mixture could be extruded as rods and 
then cut into pieces (page 2, from line 63 column 1 to line 
4 column 2). 

Conklin et al and Bailey show screens located in an 
extruder. Claim 4 derives no patentability from the inclu¬ 
sion of the screen. The feature of the claims that after 
the grounds of composition have been dried (and are then 
hot) they are passed directly to an extruding machine, 
in our opinion, represents only an obvious expedient to 
converve heat, and also to prevent reabsorption of mois¬ 
ture. Conklin discloses this latter tendency of the compo¬ 
sition. 

We are of the opinion that the rejection of generic 
claims 1 to 5 and of claims 6 to 10 specific to cellulose 
acetate is without error. The minor differences over the 
references appear to be merely arbitrary and without 
invention. Applicant has merely brought together old 
features selected by the use of good judgment but without 
invention. 

Non-elected claims 11 to 20 are not before us on appeal, 
no appeal having been taken on these claims. 

The decision of the Examiner is affirmed. 

In event of appeal attention is directed to In re Boyce, 
32 CCPA 718; 144 Fed. (2d) 896; 1944 C. D. 609; 568 
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0. G. 568; 63 USPQ 80 in regard to specifically including 
in the appeal notice all grounds of rejection in the Exam- 
inerts Statement not expressly overruled by the Board. 

(Signed) V. 1. Richabd 

Examiner-iv^Chief 
S. WoLFFE Boabd 

Examiner-in-Chief of 

S. Levin Appeals 

Examiner-in-CMef 
(Acting) 
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This Invention relates to the manufacture of 
' plastic products and more particularly to the 
manufacture of colloldlzed or molded products, 
' such as sheets, granules, powders and the Uke, 
.j) from crilulose organic ester compositions, par> 
' tlcularly those having a basis of cellulose acetate. 
' It Is wril known that many different composl* 
' tions and many different processes have been em« 
' ployed In the production of cellulose ester plas* 
liy tics. One of the most widely employed methods 
is to flow a viscous sc^utlon of the cdlulosic mate* 
rial In suitable solvents onto an api«oprlate sur* 
face and then cause the solvents to be evaporated, 
! therriiy casting the material Into the desired form. 
15 Another method Is simply to mix the cellulosle 
material in a relatively flnely divided form to* 
gether with a predetermined amount of solvent 
' and/or plasticizer Into a thick paste and ex* 
trade this through an opening of the desired 
{0 shape. 

In these and many other types of plastic proc* 
j esses a variety of cellulose d^vatlves have been 
emplosred. the best known and most widriy used 
I being cellulose nitrate and cellulose acetate, al* 
C5 though various other Inorganic and organic single 
and mixed esters, as well as ethers of cdlulose 
' have also been applied with more or less success. 

In the invparation of plastic compositions of this 
' nature great empha^ has been 'placed, and 
30 rightly so. not only upon the type of cellulose 
compound Itself, but especially upon the sfdvent 
and plasticizer employ^ ‘ Much research work 
has been carried out and a great deal of litera¬ 
ture published relating to these crilulose com* 
35 pounds, but notwithstanding this large accumula¬ 
tion of knowledge, especially with respect to the 
' organic esters of celltilose typified cellulose 
' acetate. It Is surprising that one of the most im* 

' portant facts concerning the use of this material 
|40 In molding luocesses has previously been over¬ 
looked, namely, that the moisture content of the 
cellulosle material Is of extreme Importance and 
that it has a profound Influence upon such Im* 

I portant properties of the finished product as 
'45 density, toughness, resiliency, tensile strength, 
shrinkage, warping. staMUty and resistance to 
riiftnlcal decomposition. 

In working with cellulose ester plastics. I have 
' discovered this quite Inobvious and unexpected 
50 phenomenon and. in fact, have di s covered that 
the moisture content of the cellulosle material is 
' a critical factor and that by keeping It briow 
a certain maximum a plastic product of greatly 
I m proved properties may be produced. TUs In- 
55 volvcd. not merriy first drying the organic cstert 


but the discovtoy of the whidi the 

moisture content of tbc ester could be reduced 
below a certain percentage a^ t^ien ww M ny 
the ester up Into a commercial product. 

Although, for convenience of discussion and 5 
illustratlan, I shall describe my invention and 
its application with partlcnlar referaace to crilu- 
lose acetate plastics, my pro c e ss is Equally aimh* 
ca b l e to the production of I m p ro ved plastic prod¬ 
ucts from any of the various organic 10 

esters. 

Tbe present invention has as an ^Ject to pro¬ 
vide an improved tedmlque for thef manufacture 
of cellulos e organic ester plastle products. A 
further object is to provide a process whereto a 10 
cellulose organic ester plastle mayl be produced 
which has markedly improved (teWty, tensile 
strength, toughness, resistance to [Chemical ac¬ 
tion. improved stabiflty. and other durable prop¬ 
erties. A still further and qpedfle object of the fo 
Invention Is to produce an I m prove d ctihflose ace¬ 
tate plastic having the specific properties just 
enumerated. Other objects will hmonfter ap¬ 
pear. 

Odlulose ester plastic processe s may. for con- fg 
venieoce of Illustration, be divided 1^ two prin¬ 
cipal classes. The flrst of these indtudes proc¬ 
esses wherein the plastic material \ls worked up 
Into a plastic mass with the aid of solvents of a 
more or less volatile character, in inch processes to 
plasticizing substances, dyes, pigmimts or other 
coloring material are usually also lidded. Under 
this class may be included, for coiivenlence. the 
method of plastidzlng cdlulose este^ which com¬ 
prises making a solution of the plasticizer In a 15 
liquid, such as benzoL which distMflves the plas¬ 
ticizer but whidx is a non-solvent for the cdlulose 
ester and then treating (as by shaking and/or 
refluxing) the cellulooe *ester with sodi non- 
sdvent solution so that the plasticiser thoroudfly 40 

permeates the cdlulos e ester and then drivisig 
off the non-sOlvent. leaving the phuitlctaer bdiind 
thoroughly permeating the cdl u lose ester par¬ 
ticles. The plasticized cdlnooe ester may tiben 
be worked up on hot rolls and/or mhlded in kxxrnn 45 
manner. ! 

The class thoee pro cesse s in 

vdiich substantially no volatile solvents are em¬ 
ployed, the ceUuloee ester material merdy being 
woriced up with the plasticizer and other ingre- 60 
dlents which it may be desired to incorporate. 
The second type of process has theivexy great ad¬ 
vantage that the resulting product^ hato no vola- 
tile materials Indoded in their stra ct ure whldi 
have to be removed, as is the casej with products 65 
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to tho'flnt xseoUoDed cIom, 
by fTt p n t av r^ curin g operariom. It Is with the 
t»yon ^ of T TK>^'^"g p r oc ^J —^ ^ that we are ean> 

cased In the present application, and mostprop- 
§ erty 80 for tte reason that c ri lol o s c organic ester 
molded products of this type seem to hare had 
no considerable commercial snocess in this coun¬ 
try tmtn my discovery of the critical dement—low 
moisture content—which mabra such products 
10 possible of useful commercial appUcation. 

In working with many different types of plastic 
p ro cess es in which a wide variety of cell u lose 
ester were treated, I found that molded 

products produced from a c^ulose ester material. 
15 such as cellulose acetate' which has been air- 
dried in the usual manner and which contains 
from 2 to 6% of moisture, ^were subject to severe 
shrinkage warping upon being removed from 
the mold. During pro c essing It was also found 
20 tHoi: there was considerable swdling and p u ffin g 
up of material and that considerable quan¬ 
tities of gas or vapor were evolved from gas pock¬ 
ets formed within the idastic mass during the 
woridng-up p roces s . Sxtensive experiments were 
25 carried out to discover the cause of these defects 
and it was found that they were due to the pres¬ 
ence in the original cdlnlpse ester of an aivre- 
dable amount of moisture. In addition to marked 
shrinkage and the pre se nce of gas po^ets. it was 
SO found that a plastic produced from high mcdstnre 
ester material also bad low density as 
wdl as low tensile strength and too^mess. Ifl- 
crosecpic examination of the internal stru c tur e 
showed the greater the amount of mo is t ur e 
^ present in the material, the more qxngy was its 
appearance, but that if the moistnre was kept 
bdow 3%. a beautiful, lustrous product of excep* 
tionally high density, high tensile strength, and 
low shrinkage and warp whs produced. 

40 z have determined that c ommer c i al cdlnlose 
acetate, for example, as ordinarily produced in 
predpthded form and oven-dried in ordtaiary 
a tmog)h eric air. contains a rdattvdy hldH 
percentage of mo is t ur e, generally in the vidntty 
^ of 2 to 6 % and that a rdativdy bl^ mo is t u re 
content is, in varying degrees, eharacteristle of 
an air-dried cdhdose ester material. la tect. 
it has been found that no matter how long one 
_ sohjects the ordinary commercial cd l uloB e aee- 
^ tate or otiher organic ester to air-drying at a 
non-decomposing temperature, one is unable to 
bring the moistuxe content down to a point lower 
than about 2%. I have found that even if oven- 
55 drying be continued for days beyond that or¬ 
dinarily thought sulBcient. the moisture content 
of the crittnlose ester win not fan appreciably be¬ 
low 2%. Apparently there Is ocdtuded moistur e 
in the cdlnloee acetate which it is impossible to 
00 remove by contlnaed oven-drying, even of a rda- 
tivdy severe character. Accordingly, alr-drled or 
oven-dried cellnloee acetate or other esters re¬ 
ferred to in the prior art may be regarded as 
containing upwards of 2 % of moisture. 

^ As indicated above, my invention may be said 
to c om p ris e a dry molding p ro c e ss In which the 
m dst UTe content of the otilnlooe eder plastic ma¬ 
terial is controDed within certain'limits, resolt- 
ing in the production of an improved plastleprod- 
^ uct. The steps of the process win be apparent 
from the following d es c ri pt io n of a typic^ mold¬ 
ing pro cess for the production of a crilnlose ace¬ 
tate plasde, it being understood that the pcoceas 
^ d e ae ri bed ccnst ltat e s merely one of the prefened 


embodiments of the Invention without in any 
sense being a tbemff. 

The moistnre content of the acetate before ac- 
JxaOj entering the molding operation is first 
re d u ce d to the desired degree. I have discovered 
that the moteture can be brought (town to* less 
than A%. only by converting the ester to a finely 
divided form to break up any agghanerates which 
tend to occlude moistore and then drying the 
finely dlvktod materiaL m order to (ibtain the 
degree of fineness of particles desired I may. for 
example, grind the crilulose ester siaterlal in a 
ban mol or other suitable type of grinding or dis¬ 
integrating machtnery until it wXQ pass a screen 
of given mesh. Another method of obtaining the 
material in finely divided form is to place it in 
solution and reprec ip itate it therefr o m by tn«»an« 
of a niiitore of solvent and non-sedvent in ac¬ 
cordance with the proce ss disclosed in the co- 
pending application of D. S. Northrup and A. W. 
Crane. Serial No. 551.508. filed July 17.1931, zx>w 
U. 8 . Patent No. 1.9914^15. The material pro¬ 
duced by this latter method is paztlcolariy de¬ 
sirable. slnee its parttoles are of an open, porous, 
granular structur e whl^ with or without addi- 
ttan al ci c xnmlnu tlon as may be 
t hemscly e s egtecfally wdl to treatment in ac¬ 
cordance with the herein described pro cess . 

In the above paragraph. I have referred to 
findy divided materiaL This is to be underst(x>d 
as a s omew ha t rdattve e x pre asi op and indudes 
material of varying grades of fineness from 
p a ssin g a acxeen of 40 mesh or bd^. say. even 
in some esses 20 meda. to that r******g 80 
or higher, say. even 160 mesh or more. Hbwever. 
as a general rule it may be said that the critical 
m ol s hue content la more zeadUy cabtalned with 
the finer grades of materiaL It may also be said 
ttmt more satisfactory reanlts are obtained if the 
partide siae is kept rdativdy uniform. Rir ex¬ 
ample. it ia preferable when using a 40-80 medi 
material that DO agdomerates incapable of pass¬ 
ing a 40 mesh screen find their way into the mass 

and diat an of the portides be as ne a r l y as pos¬ 
sible of the 40-80 alse. it bdng readily un- 
dnatood ttmt large aggfomermtes diflose In the 
mddhig mass len readily do the 
partIdeB and thns produce a product of leea md- 
form^. 

n^TIng of die material in aecordance with 
my Inventtou is eaxxtod out by i ipi 4> * <ttTty 
ace ta te in pan drleza throush which warm dry 
air ia drcnlated at a tow vdoetty. If drying it 
carried (a for about 24 houn, die moleture con¬ 
tent of the material in the case of 40-80 meah 
ma t CTt d ia r educed to approodmatdy 3% or lesa 
If the drying la carried on over a longer period of 
time say. for example, six days the moistnze 
CTnte nt la reduced to about 35%. while further 
drying for an addittanal period of ntn^ or ten 
days brings the m o is t ure content (tow n to ap- 
proxhnatdy 33%. liy experiifients have indi¬ 
cated that dm moisture con te n t dxmld not nm 
appreciably over 3% as a maxi mum , while the 
more aadsfrictoxy results are obtained with mois¬ 
tnre co ntent of bdow 3%. die bed results being 
obtained at about 3 to .4%. 

It dmuld he noted at this point that if the cel- 
Inloae acetate has been stored in the open for 
any considerable pertod of dme. it should be ze- 
sohleeted to the drying trea t ment before uaa. as 
it has an hdKrent t t mamry to abacxb m i? * tti ir e 
to the ex tent of 3 to 6 %. xgm atmos- 

pheric conditiona and the type and form of pa^- 
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age In wbleh It has been stored* as wdl as the 
length of time of storage. 

I The actual molding mass is prejMured by mixing 
I together an appropriate* amount of the cellulose 

5 ester material, plasticizer, and any other addi* 
I tion such as dyes, pigments, pearl essence, fillers 
I and the like which may be desired, the use of 

volatile materials being avoided. The plasticizer 
and other materials added to the cellulose ester 
10' must, of course, be substantially anhydrous in 
I order not to introduce imdesirable moisture Into 
I the final plastic mass. The mass Is then subjected 
! to kneading on heated rcdls as shown in the at- 
' tached diagrammatic devatlonal drawing in 
Iff which the mass A is kneaded between the heated 
and driven hollow rolls or drums B and C until 
entlrdy homogeneous. Both rolls may be driven, 
' or only roll B. Heat is supplied to the rcdls by 
' means of steam, water or oil, as well known with 
to such appa r atus. I have found, for instance, the 
I heat from about 40# to ISO# steam works wdL 
> The heating fluid is introduced through pipes E 
sultaUy journaled or packed In the end of the 
drums B and C, which drums are mounted on the 
W usual bearings. One of the drums (preferably 
' the Idler drum, if only one is driven) is on an ad- 
justaUe axis so that the gap through which the 
I ' material must pass, may be varied to correspond- 
1 I ingly vary the pressure applied to the material 
^ during the kneading (deration. I have foimd 
that with the drums rotating only a few R. P. M. 
' that a IS to 20 pound batch of plastic may be 
I thoroughly kneaded and converted to a completely 
homogeneous mass In about five minutes. The 
^ kneading may be facilitated by occasionally puU- 
: Ing portlcms of the sheet D from the roll and 
throwing or twisting it over upon itself. With 
! pigmented (including pearl essence) sheets, stri¬ 
ated or streamed effects may be obtained in this 
10 man n CT. Striated, streamed or cascaded effects, 
partlculariy with pearl essence, may further be 
' obtained by woiidng the mass on the rolls to sub¬ 
stantial homogeneity then dropping here and 
there upon the rolls (where they converge) cubes 
15 or granules of previously prepared cellulose ester- 
' pearl essenc e plastic in which the pearl-essence Is 
I of relativdy high concentration. These cubes or 
' granules are preferably of the same cellulose ester 
as already upon the rolls. As the mass is further 
(0 worked, the concentrated pearl essence Is dis¬ 
tributed in a beautiful heterogeneous pattern 
throughout the sheet D. 

The hot plasticized sheet D Is then stripped from 
the B and directly worked up into the desired 
^ form as soon as it leaves the kneading roQs, such 
' as by pressing it further upon a hot jdaten press 
or in a mold, or it may be cut up into strips for 
I molding desired shapes, or it may be cooled and 
< broken up or gran u lat e d into small particles which 

6 in turn may be remedded in much the same man- 
nerasmoMlng po wdersa iemolded. Thegranular 

I material thus produced Is a particularly valuable 
form of molding composition. Each of Its granules 
is a sealed agglomerate of smaller particles homo- 

5 geneously wdded together into a unit. As the 
' moisture has already been reduced to a substan- 
' tially negligible minimum, and the plasticizer and 
' cellulose ester are thoroughly colloidlzed by the 

combined action of heat and pressure on the osl- 
0 endar rolls, there results a colloidlzed material 
effectively sealed against the inter-penetndioa 
or absorsekm of moisture. It win be seen that the 
material is thus protected against deCexioratlOD 
and. since sufficient moisture does not collect on 

6 the surface of the granule to adversdy affect its 


use in medding, these moisture-free grannies are 
accOTdlngly always ready for Immediate use and. 
on recoUoidizlng in a suitable mold by heat and 
pressure, actually give a stronger product than 
results from molding the acetate poiwder-plastl- ff 
dzer mixture direct, by a single cdlloiazatlon. 

Attention is again caUed to the fact that the 
herein described process for the production of the 
plasticized ceUulose ester material is characterized 
by oxnparative simplicity and that {the material lO 
contains neither low boiling solvents nor mois¬ 
ture. It will thus be seen that resulting 
product need zmt be cured or sobjfcted to any 
other treatment before being used for the pur pose 
for which it is ultimately intended. | IS 

With respect to plastlclring maUjffial. I have 
found that a wide variety of such agents may be 
emplosred so long as they are added Ito the ceOu- 
lose ester in substantially anhydrous {form. Bow- ' 
ever. I have also found that trlpropionin gtvea the 20 
most satisfactory results especially with dry cellu¬ 
lose acetate. The amount of this pUuiticlzerirtiich 
Is employed may vary widely depending upon the 
degree of plasticity desired, as wdl|as upon the 
working cmiditlons of the process. 1 have found, 25 
for example, that from about 28 to 65 parts, or 
even more, of trlpropionin per 100 jparts of dry 
c^ulose acetate is satisfactory. It may be said 
that this plasticizer is distinctive in several re¬ 
spects. For example, it has no appreciably rmpld 30 
solvent action upon the cellulose ester in the cold 
and can. therefore, be readUy mhM with the 
finely divided ester material without balling up. 
yet upon application of heat it readily coUoldizes 
the material. This possible thorough in- 35 

corporation of the plasticizer prior ito the appli¬ 
cation of heat to the on the rolls, m- 
proplonln appears to have an almpst unlimited 
plasticizing action on cellulose estexis xmder heat 
and pressure. I have found it is riot ordinarily ^ 
necessary to change the plastidzlng iron tempera¬ 
ture with a change In the piastldzeir content, as 
is the case with plasticizers, such as dlmettiyl 
phthalate, which have a higher solvent action 
on cellulose acetate. [ ^ 

While trl];Mx>plonin Is outstanding in its val¬ 
uable properties, other plasticizers for cellulose 
acetate may be employed In my process. Among 
these may be mentioned dimethyl xflithalate, 
penta-erythritol-tetracetate, tripheOyl idiosphate. 
trlcresyl phosphate, monochlomapliithalene, tri- 
acetln, monoacetlzL In additim to the plasticiz¬ 
ers Just mentioned, it has been found that diaceto 
glyceryl propionate, dlproplonyl ghfceryl acetate 
and diprc^onln axe good plastiddng 
for ceUulose acetate. Their gener^ pla^dzlng 
action for ceUulose orgaxxlc esters is more parUcu- 
larly referred to In the co-pexiding application of 
David C. HuU, Serial No. 665,335. filed (ff even 
date, and forms no part of the pre^t invention. ^ 
except that I have discovered that ehen certqwty* 
acetate moldixig compositions are ^th 

propionyl-containlng fatty add estm of glycerine, 
highly satisfactory results may be obtalnecL In 
general, it may be said that the p4rticolar pias- » 
tldzer employ^ with any given cdiuloae organic 
ester material wiU depend largdy upon the par¬ 
ticular ceUulose ester dealt with, although I have 
found the foregoing propionie ertess of 
value with cdhxlose organic esten. 

The following exaxxiple wiU serve to illustrate ' ” 

a I jrpical dry molding process aecaxding to the in¬ 
vention. 

Example | 

CeUulose acetate produced in aocordanoe with 7ff 
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anj of the kiicmn methods of TnaWnf this mate - 
xlsl Is croimd In s cooventlonsl type of ball mt D. 
preferably emplaylnc one-inch poicdaln bal ls . 
The gxx)and material Is then scre ed and that 
5 portion an 80-mesh screen Is spread upon 

trays to dry In a slow cu rre n t of dry air. The 
drying is carried out for a period of time de¬ 
pending u p on the amount of moisture it Is de¬ 
sired to remove. The material Is.flrst subjected 
10 to a temperature of 150 F. for a period of 24 
hours. This reduces the moisture content to ap¬ 
proximately £%. After this prdlmlnary drying 
the material is further subjected to a period rang¬ 
ing from 1 to 6 days whereby the moisture Is 

19 reduced to about .35%. 

The thorou^ily dried material containing in 
any case less about 3% moisture Is mixed 
with the plastlclxer In the following manner: 100 
parts by weight of the dried cellulose acetate is 

20 mixed with 28 parts by weight of substantially 
anhydrous trlptopionin in a proper receptacle. 
The mixture is then transferred to kneading rolls 
where it is worked up and the plasticizer thor¬ 
oughly incorporated at a temperature of about 

29 900 to 320* F. although this temperature may vary 
(depending upon the ester., the plasticizer and 
proportion thereof) between that furnished by 
about 40# and 150# of steam, if desired. After 
thoroo^ working up on tbe kneading rolls, the 
CO plastic mass may be passed to calender rolls for 
further calendering into thin sheets or it may be 
directly transferred into molds or onto platen 
presses for putting it into the desired form. Or 
the product may be crushed or granulated to any 
03 desired size su^ as ^ to 1/04 Inch approximate 
diameter and used for molding objrots in the 
usual mold. 

A product so produced will not shrink or warp 
upon cooling and standing and is unusually tough 
and strong. It is also a product of unusual den- 
^ sity. an average of samidcs ranging in density 
from about 1.25 to about 1.56. With a higher 
proportion of plasticizer, the density of the prod¬ 
uct will vary slightly, decreasing with increased 
^ proportions of plasticizer. | 

If a colored j»*oduct is desired, dyes, pigments, 
iride s cent materials, such as pearl essence, bronze 
powder and the like, may be incorporated Into 
the material at any desired point in the process. 
^ Dyes, for example, may be Incorporated by sim¬ 
ply working them into the plastic mass on the 
kneading rolls or by adding them to the mixture 
of cellulose ester and plasticizer before it Is placed 
on the rolls. Orre particularly satisfactory meth- 
23 od is to dissolve the dsre in the plasticizer (of 
course, selecting a dsre which is soluble in the 
plasticizer employed) and then incorporating the 
dyed plasticizer into the ester. This latter meth¬ 
od is the subject of a co-pendlng application in 
gQ the name of R. O. Wood. Serial No. 582,886 filed 
December 23.1931. now U. 8 . Patent No. 1.966.327. 

It will be seen from the above description that 
my plastic product is characterized by the com¬ 
plete absence of volatile sedvents and the sub- 
stantially complete absence of moisture. It 
thoefore requires no further treatment, such as 
a curing (^leratlon. for removal of volatile con¬ 
stituents. More important, however, it is free 
from inclirsion of moisture undesirably affect- 
70 ^ strength, density and other qualities as is 
-Inherently the. case with prior art products pro¬ 
duced in accordance with known methods and 
in which no effort has been made to reduce the 
mo is t ur e to a minimum as in the present inven- 
n tion. 


As before aUuded to. Z have found that there Is 
a rather definite relation be twe e n molstore and 
such properties as shrinkage, warping, tensile 
atrragth. toughness, density and the like. 
Shrinkage and warp^ increase, while tough- 5 
ness, tcpsOe strength, and density decrease sharp¬ 
ly. when the moisture content increases about J6%, 

In fact a variety of curves might be plotted, illus¬ 
trating the fact that these pnqpertles are func¬ 
tions of the moisture content. 10 

While I have illustrated my invention by refer¬ 
ence to cellulose acetate plastics, it is evident that 
it can be spiled to dry molcllng processes in 
which various other celluloee organic esters, such 
as cellulose acetate propionate, cellulose acetate 15 
stearate, cellulose butyrate and other single and 
mixed esters of cellulose. As previously indicated 
an appropriate plasticizer will be employed, the 
particular plasticizer employed being larg^ a 
matter of selection and within the knowledge of so 
the person skilled in the art. In general the 
operating conditions will be essentially the same 
with any of the higher cellulose esters and satis¬ 
factory products may be produced therefrom, pro¬ 
viding. however, that the moisture content of the 25 
cellulosic material is brought down to the desired 
degree before the material is employed in tbe 
molding process. The material produced as above 
described is characterized by extreme tough¬ 
ness and resilience, this property rendering it SO 
especially adaptable for the manufacture of thin- 
walled articles. Photomicrographs of the mate¬ 
rial show that it is of an extremely dense and 
compact internal structure, free from gas pockets, 
bubbles or sponginess, which are common to 85 
molded products produced according to known 
methods. It is thermo-plastic, chmwginy its idxysi- 
cal form under heat and pressure without un¬ 
dergoing any chemical change. It has a beauti¬ 
ful lustrous finish and can be produced in any de- 40 
sired color, as indicated above, by the additiem of 
pigments, dyes or other tinges of c(doring xnaterlaL 

What I claim, and de^^ to be secured by Let¬ 
ters Patent of the United States is: 

1. The process of making a cellulose organic 4 < 

ester plastic product which comprises first re- 
during the moisture content of the ceUulose ester I 
material to less than approximately .5%. incor- I 
porating a plasticizer therewith, and colloldlzlng I 
the mixture under heat and pressure and in the 54I 
substantial absence of volatile materials. | 

2. The process of making a cellulose organic I 

ester plastic product which comprises first re- || 
ducing the moisture content of the cellulose ester I 
material to less than approximately . 5 %. incor- sfl 
porating a plasticizer therewith. colloidl 2 dng the fl 
mixture under heat and pressure and in the sub- a 
stantial absence of volatile materials, and mold- H 
Ing the colloldized material in a condition in m 
which it does not contain over approximately . 5 % *4 
moisture. 11 

3. The process of making a cellulose organic || 

ester plastic product which comprises first re- fl 
ducing the moisture content of the cellulose ester 
material to less than approximately . 5 %, incor- 
porating a propionyl-containing ester of glycerine I 
therewith, and colloldlzlng the mixture under I 
beat and pressure and in the substantial absence I 
of volatile materials. 7 A 

4. The process of making a cellulose acetate ■ 
plastic product which C(xnpri 8 es first reducing the ■ 
moisture content of the cellulose acetate to less ■ 
than approximatriy .5%. incorporating a plasti- J 
cizerthriewlth. and coltoldlzing the mixture under Tfl 
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hot and p re mir e and In tbt i ntw tte ntlri abaence 
of TOlfttfle materials. 

5. The proces s of maMTig a celloloee acetate 

plasUc product vhl^ comprises first zedodng the 
moisture content of the cdlulose acetate to less 
than approximately £%, incorporating a plasti* 
dser therewith, and the mixture un¬ 

der heat and pre ssu re and in the substantial ab¬ 
sence of volatile materials, and molding the col- 
loldlxed material in a condition In which It does 
not contain over approximately JS% nudsture. 

6. The proc e s s of Tw^"g a cellulose acetate 
plastic product which comprises first reducing 
the moisture content of the cellulose acetate to 
less than v>prozimatdy 3% Incorporating a 
propionyl-contalnlng ester of glycerine therewith, 
and cftOftMteing the mixture under heat and pres¬ 
sure and In the substantial absence of volatile 
materials. 

7. OoUoidlsed ceTlulose organle ester molding 


material containing less than approcdmatdy JS% 
moistnre and substantially no v^^& 

8. CoUoidlsed cdlutose ommlc eker 

mmp mdt l nn -eomnrialng m. [ ■Tirt 

Ing less than apprazhnatdy 3% ihoisture and 8 
siihstantlany no volatile 

9. Ce a to l d toe d cellulos e organle ejster 

material plasddaed with a propionM-eontalnlng 
ester of glycerine and containing thaw ap. 
proTimately 3% moisture qq iq 

volatile materials. i 

10. CoUoidlzed cellulose acetate "y^«g mate¬ 
rial containing less than approximate^ 3% xnoli- 
ture and substantially no volatile materials. 

11. CoUoldized cellnlose whirWriy mate- 15 

rial plasticized with a proplonyl-cocktaining ester 
of glycerine and jem tl^n approxi¬ 

mately 3% moisture andsobstantia^novolatile 
materials. I 


3%moii- 


’ no volatile 
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5 Clalma. 

' Tbis invention relates to the manufacture of 
' plastic products and more particularly to the 
' manufacture of colloldized or molded products, 
' such as objects and sheets of various shapes and 
5 ' sixes, granules, powders and the like, from ceDu- 
' lose organic add ester compositions, particu* 
larly those having a basis of cellulose acetate. 
' This applica t ion is in part a continuation of my 
application Serial No. 665.258. filed Ajnil 10.1933, 
10 entitled Molding process, now Patent No. 2.048.686 
of July 28,1936. 

J It is w^ known that many different compod- 
' tions and many different processes can be em¬ 
ployed in the production of cdlulose ester plastics, 
lil One of the most widdy empk^ed methods is to 
' flow a viscous solution of the cdlulodc material in 
^ suitable advents onto an appropriate surface and 
then cause the solvents to be evaporated, therd>y 
' casting the material into the desired form. An- 
' 20 other method is simply to mix the cdlulosic ma¬ 
terial In a rdatlvely finely divided form together 
' with a predetermined amount of solvent and/or 
^ ' plasticteer into a thick paste and extrude this 
k through an opening of the desired shape. 

Ill these and many Other types of plastic proc¬ 
esses a variety of cdlulose derivatives have been 
I employed, the best known and most widdy used 
being cdluloae nitrate and cellulose acetate, al¬ 
though various other inorganic and organic single 
SO and mixed esters, as wdl as ethers of cdlulose 
have also been applied with more or less success. 

' In the prepa rat to n of plastic co m pos i tions of this 
, nature great emphasis has been placed, and right- 
' ly so. not oofy upon the type of cdlulose com- 
•5 pound itsdf, but eqiedally upon the solvent and 
plastlrlacr employed. Much research wodc has 
' been carried out and a great deal of Bterature 
I puhUdied rdating to these cdlUlose compounds. 

; but rxitwlthstandtDg this large accumulation of 
10 knowledge, especially with reject to the organic 
^ add dtars of cdMloee typUled by cd b flose ace¬ 
tate, it is surprising that one of the most im¬ 
portant leets concerning the use of this material 
in molding pro ces ses has previously been over- 
looked, namdy. that the moisture content of the 
cd h fiosic material is of great impo r tance in that 
it has an important upon soCh import¬ 

ant properties of the finished product as density. 

resiliency, tensile strength. Shrlnk- 
(Q age, warpfaig. stability and resistance to chemtcal 
decomposition. lU wo rkin g with cdl u los e ester 

mm »n wwr an. 

pUcatlen. 1 have d is covered this unite Inobvlons 
and <w**«p*<^**«» phen o men on, and. In fact, have 
^ d is cov e red ttiat the mdsture content of the cdltt- 
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losic material is a critical factor and tiat keep¬ 
ing it bdow a certain maximum, a xdastic prod¬ 
uct of greatly improved p r op er t ies may be pro¬ 
duced. j 

Althbough for convenience of discussion and 5 
illustration, I shall describe my m^seht Invention 
and its application with particular reference to 
cdlulose acetate plastics, my procesb is equally 
applicable to the production of impiioved plastic 
products from any of the various cellulose organic 10 
add esters such as cdlulose prodonste, cdlulose 
butyrate, cellulose acetate prodongte. cellulose 
acetate butyrate, and the like. The mstant appli¬ 
cation is concerned, among other thiz^, with one 
particular phase of the ixocess descnbed in the 15 
above identified application, namely, the wortc- 
ing of moisture-containing ceUuloselorganic add 
ester-plastidzer mixtures upon roUslat tempera¬ 
tures above the boiling pdnt of waW. v^ierdsy 
a molding composition containing 1 ^ than ap- 20 
xxxndxnatdy moisture is obtained. 

The present invention has for an ^Ject a fur¬ 
ther improvement over the technUrtie. described 
in my above mentioned axxdication, f ot the manu¬ 
facture of cdlulose organic add jester plastic 26 
products which have markedly improved density, 
strength, toughness, resistante to chemi¬ 
cal action, improved stabOi^, and ot^ desirable 
properties. j 

Another Object of the invention is an improved 80 
p r oce ss wherein a cdlulose (xgante add ester 
plastic may be produced which hasj a minimum 
moisture content, without the need of a separate 
drying operation, i r req)ectlve of its [Initial mds- 
ture content. Other objects wip hereinafter 86 
appear. 

Cdlnlose ester plastic proc e sse s zbay, for con¬ 
venience of fllnstra t ion, be divided into two pxind- 
paldasses. The first of these indujdes processes 
wherein the plastic material is worked up into a 40 
TnMK with the aid of solvents! of a more or 
iwts volatile character. In sudi proicesses p lasti - 
rfiJwg substances, dyes, pigments oil other color¬ 
ing material are usually also addedi Ghderthis 
rfftjBt may be included, for convenience, the ^ 
method of plasticizing cdlulose estei: whidx com¬ 
prises wiaMny a solutlon of the plkstidiarr in a 
liquid, such as benzol, which dissol^ the plas- 
tidmr but whidi is a non-solvent for the odln- 
lose ester, and then treating (as by isoaking axxi/ ^ 
or reflux^) the ceUulaae ester wijth sodi non- 
solvent solution so that the plastid^ thorough¬ 
ly penneates the celluloee ester and then driving 
off tbs non-solvent, leaving the plasti c i mr bdiind „ .f 
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the ctilnlose ester per- 


tides. 

The second dess 'Includes those xsrocesses In 
idiich substantleny no volatile solvents ate exn- 
6 ployed, the cdlnlose ester material merely being 
worked up with the idasticiser and other ingredi¬ 
ents which it may be desired to incmixurate. The 
second type of process has the very great ad¬ 
vantage that the resulting products have no vola- 
10 tile materials included In their s t r u c tu re which 
have to be removed, as is the Case with products 
produced according to the first mentioned class, 
by extensive curing operations. It is with the 
second class of processes that the present applica- 
15 tion is concerned, and most properly so for the 
reason that mold^ products produced from this 
type of plastic seem to have had no considerable 
commercial success in this country imtil my dis¬ 
covery of the critical dement—^low moisture con- 
20 tent—^\^ch makes such plastics possible of use¬ 
ful commercial application. 

In working with many different types of plas¬ 
tics in which a wide variety of cdlulose ester 
molding compositions were molded. I have found 
25 that molded products produced from molding 
compositions containing several percent of mois¬ 
ture. such as a composition produced by mere 
cold or wa r m mixing with a plasticizer (and 
optionally solvents) of a cellulose ester whidi 
50 has several percent of moisture, were subject to 
severe shrinkage and warping upon being re¬ 
moved from the mold. During molding it was 
also found that considerable quantities of gas 
or vapor were evolved from moist materials, form- 
35 ing a spongy product of low density, tensile 
strength and toughness. Extensive experiments 
were carried out to discover the cause of these 
defects, and it was found that they were due to 
the presence in the original c^ulose ester mold- 
40 ing composition of an appreciable amount of 
moisture. I found that if the moisture in the 
molding composition at the time it was molded 
was kept below apixoximately . 5 %. a beautiful, 
lustrous product of exceptionally high density, 
45 high tensile strength and low shrinkage and warp 
was produced. 

In accordance with the present invention, I 
am able to produce a cellulose ester plastic hav¬ 
ing a low moisture content from which a plastic 
50 article, having the desirable characteristics here¬ 
tofore enumerated, can be made without the 
necessity of the preliminary drying operation de¬ 
scribed in my above mentioned application. This 
is achieved by hot rolling (collokfizing) the finely 
55 divided cellulose organic add ester particles 
which are mixed with a suitable i^asticizer and, 
if desired, suitable fillers, on rolls which are 
maintained at a temperature above that of the 
boiling point of water, and more particnlarly 
60 within a range of from approximately 212 * F. to 
370* F.. although higher temperatures may be 
employed so long as the te m pen itur e is not such 
as win decompose the particular cellulose organic 
ester being proc e ssed; temperatures of 250*> 
65 350* F. woo^ wdl with most lower aliphatic add 
esters of ceflulose. I have found that thi.< hot 
rolling treatment win reduce the moisture con¬ 
tent ot the plastic material, irrespect i ve of its 
initial moisture content, to approximately JS% 
70 or bdow. depending somewhat on the length of 
time and the temporatnre at which the rdllng is 
carried 00 . For ctilulose organic add ester plas¬ 
tics containing a normal moisture content of— 
say—1-4%, hot zoning for 10 to 15 mtamtes re- 
75 dace s ttie moisture content of the molding com¬ 


position bdow the point where molded prodoeCs 
having undesirable dzaracteristlcs are produced 
therefrom. 

The invention win be more deady uziderstood 
reference to the drawing in which; 5 

Fig. 1 is a view of the coQoidlztng rtdlers in the 
operation of kneading a plastic mass. 

Fig. 2 is a graphical representation of the 
reduction of moisture in a plastic mass as a 
result of the hot rolling treatment. 10 

The actual molding composition is prepared by 
mixing together in a sultalde mixer at atmos¬ 
pheric temperature an appropriate amount of the 
cellulose ester material, plasticizer, and any other 
addition such as dyes, pigments, pearl essence, 15 
fiUers and the nke which may be desired, the 
use of any substantial amount of organic vola¬ 
tile materials being avoided. The mass is then 
st^Jected to kneading on heated rolls as shown 
ih Fig. 1 of the attached drawing in which the 20 
mass A is kneaded between the heated and driven 
hollow rolls or drmns B and C xmtil entirely 
homogeneous. Both rolls may be driven, or only 
roll B. Heat Is supidied to the rolls means of 
steam, water or oil. as well known with such 26 
aivaratus. I have found, for Instance, the heat 
from about 1# to 160# steam (212* F. to 370* F.) 
works weU. One of the rolls may be maintained 
at a higher temperature than the other in order 
that the plastic mass win gradually accmnulate 30 
on the hotter roll and thereby facilitate re¬ 
moving the completely colloldlzed plastic from 
the rolling apparatus. It has been found that 
this result win be satisfactorily attained, if one 
roll Is heated with 40# of steam (267* F.) and 35 
the other with 60# of steam (292* F.). The 
heating fiuld Is Introduced through pipes E suit¬ 
ably Journaled or packed in the end of the drums 
B and C. which drums are mounted on the usual 
bearings. One of the drums (preferably the idler 40 
drum, if only one Is driven) is on an adjustalde 
axis so that the gap throus^ which the material 
must pass, may be varied to correspondingly vary 
the pressure applied to the material during the 
knesiding operation. I have foimd that with the 45 
drums rotating only a few R. P. M. that a 15 to 
20 pound batch of idastlc may be thorou^ily 
kneaded and converted to a completely homo¬ 
geneous mass in about five minntog and that 
after 10 to 15 minutes the moisture content of 50 
the material will usually be .5% or bdow as a 
result of this treatment. 

My process is applicable to cellulose organic 
add esters having any percentage of moisture 
met with in ordinary commercial x^ractice, such 55 
as esters containing from .5% to 15% of mois¬ 
ture. or even higher xnolsture contents, although 
greater than 10 % moisture content Is normally 
not met with In commercial practice. Obviously, 
it does not matter whether the znoisture is pres- 60 
ent In the cdlulose ester or wheth^ some of tiie 
above percentages Is accounted for by water in 
the plasticizer, finer or the like, my process sub¬ 
stantially eliminates that moishzre content from 
the final molding composition. 65 

The graphs detected in Fig. 2 are typical curves 
showlzig how the znoisture content in two differ¬ 
ent batches of plastldzed c^ulose is raiddly re¬ 
duced by my hot coUddization proces s to less 
than 3% in a few minutes and then further 70 
lowered by continued hot rbOlzig. The c ur ve 
d es i gn at ed as X shows that a batdi containing 
4.6% znolstnre was added to the rolls over a 
period of 4 zniznztes, duzlzig whldz the znolstnre 
content was reduced to approzlznatdy 0.72% and 75 
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then was farther redaced to less than J5% In 
shoot 6 minute s. Carve Y shows the molstare 
I redaction of a similar batch of material which 
was added to the rolls over a period of 2 minutes 
5 during whi^ the moisture was reduced to 1.22% 
and after 4 minutes to less than .5%; continued 
I rtdllng reduced the moisture content to a further 
extent. 

The kneading may be facilitated by occasionally 
10 pulling portions of the sheet D from the roH and 
throwlixg or twisting it over upon itself. I have 
found that if the idastic composition contains 
filling material this rolling process will, by virtue 
of the shearing force, set up between the rolls 
I 15 in the doughy or rubbery plastic, break down 
the agglomerated particles and u^ormly dis- 
i perse them in the composition. Striated. 

I streamed or cascaded effects, particularly with 

pearl essence, may be obtained by working the 
I 20 mass on the rolls to substantial homogeneity and 
then dropping here and there upon the rolls 
I (where they converge) cubes or granules of pre¬ 
viously prepared cellulose ester-pearl essence 
I idastic in which the pearl essence is of relatively 
25 high concentration, as described in my copend¬ 
ing application Serial No. 726;311 filed Iday 18. 
1934. These cubes or granules are preferably of 
! the same cellulose ester as already up(m the rolls. 

As the mass is further worked, the concentrated 
: 30 pearl essence is distributed In a beautiful 
I heterogeneous pattern throughout the sheet D. 

The hot plasticized sheet D is then stripped 
from the roll B and directly worked up into the 
desired form, shmtly after it leaves the kneading 
35 rolls, such as pressing it in a hot platen press 
I or in a mold, or it may be cut up into strips for 
molding desired shapes, or it may be cooled and 
i broken up or granul^ed into small particles 
which in turn may be remolded in much the same 
I 40 manner as molding powders are molded. The 
granular material thus produced is a particularly 
valuaUe form of molding composition. Each of 
its granules is a sealed agglcmierate of smaller 
I coUoidized particles homogeneously w^ed to- 
45 gether into a unit. As the moisture has already 
! been reduced to a substantially negligible mini- 
I mum. and the plasticizer and cellulose ester are 
thoroughly coUoidized by the combined action of 
I heat and luessure on the calender roll 8 „ there 
: 50 results a coUoidized material substantially sealed 
! the Inter-penetration or absorption of 

moisture. It wiU be seen that the material is 
I thus protected against deterioration and. since 
moisture does not coUect on the surface 
55 ot the granule under nonnal humidity to ad- 
I versdy affect its use in molding, these moisture- 
I free granules are accordingly alwasrs ready for 
immediate use and. on recolloldlzlng in a suit¬ 
able mold by beat and pressure, actually give a 
' 60 stronger product than results from molding the 
I acetate powdCT-plastlcIzer mixture directly after 
a sini^ coUoidlzation. However, to reduce or 
I diminate this surface mdsture the freshly col- 
loldlzed granular material may be immediately 
. 55 transferred to drums which are substantially 
moistureproof and from which it may be molded 
I without further drying even after a reasonably 
longtime. 

Attention is again called to the fact that the 
' 70 herein-described process for the production of 
the plasticized cellulose ester molding composi¬ 
tion -is characterized by comparative simplicity 
and that the material contains no low boiling 
solvents and a negligible quantity of moisture. 

: 75 It win thus be seen that the resulting product 


need not be cured or subjected to any other treat¬ 
ment before being used tor the puifpose for vdiidx 
it is ultimately intended. I 

With respect to znaterial. I have 

found that a wide varied of sach[agents may be § 
employed. However. I have also ^ound that tri- 
proplonin gives the most satisfactory results, 
eqseclally with dry cellulose acetat^ The amount 
of this plasticizer which is emid^yed may vary 
widdy. depending upon the degrte of idasticity !• 
desired, as well as xipon the working conditions 
of the process. I have found, for example, that 
from about 28 to 65 parts, or jeven more, of 
triproplonin per 100 parts of ceUidose acetate is 
satisfactory. It may be said that this pia s tidz er if 
is distinctive in several respects. For example, 
it has no appreciable rapid solvent action upon 
the (^ulose ester in the cold and lean, therefore, 
be readily mixed with the finely dirided ester 
material without balling up, yet upon applies^ 20 
tlon of heat it readly colloidizes the material. 
This makes possible thorough injeorporation of 
the plasticizer prior to the apidi^tion of hea t 
to the mass on the rolls. Tripromonin anDeazs 
to have an almost unlimited plamcizing action 25 
on cellulose esters imder heat and pressure^ I 
have found it is not ordinarily necessary to 
change the plasticizing roll temp^ture with a 
change in the plactidzer content.[ as is the case 
with plasticizers, such as dimet^l jdithalate. so 
which have a higher solvent action on cellulose 
acetate. I 

While triproplonin is outstandiiig in its valu¬ 
able prope^es. other plasticizers for cellulose 
acetate may be employed in my process. Among 35 
these may be mentioned dimet^ phthalate. 
penta-cryUiritol-tetracetate. triphe^l lAosphate. 
tricresyl phosphate, monochlor-naphthalene. tri- 
acetin, monoacetin. In addition t<{> the idacticlz- 
ers Just mentioned, it has been found that 40 
diaceto-glyceryl propionate, dipro^onyl glyceryl 
acetate and dipropionin are goM plasticizing 
materials for cellulose acetate, jlheir general 
plasticizing action for cellulose organic esters is 
more particularly referred to in ^e copending 45 
application of Z>avid D. Hull. SeiiU No. 665,335. 
filed April 10 , 1933 now Patent | No. 2.029.925 
of February 4. 1936, and forms no part of the 
present invention, except that I have di sc overed 
that when cellulose acetate molding compositions 50 
are plasticized with proi^nyl-containi^ fatty 
add esters of glycerine, highly satisfactory re¬ 
sults may be obtained. In geneilal, it may be 
said that the particular plactidzer ^ployed with 
any given cellulose organic ester rruterial wiU 55 
depend largely upon the particular cellulose ester 
dealt with, although I have found the foregoing 
propionic esters of especial value as plastidaers 
with cellulose organic esters. 

The advantages of employing my low mdstuze fO 
molding composition are present] with both oi 
the prindpal types of mdltUng processes, namely, 
open molding and injection moldi^. For <v>en 
molding one may employ either blanks of thldc 
sheeting of the proper size or on^ may employ 65 
granules. For injection molding. Itl is best to em¬ 
ploy granules of the compositiob. which are 
heated in the extnision cylinder and extruded 
through a narrow orifice into a closed cooled 
mold. 70 

If instead of employing cellulose acetate as the 
cellulose ester base material, cellplose acetate- 
propionate or butsrrate is used.|the resulting 
molding compositions may be moilded at some¬ 
what lower temperatures. In the case of both fg 
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open or injection mcddlnff this Is ad* 

Tantageoos b ec a m e less beat is req uir ed to obtain 
easy flosr of the molding composition into tbe 
nwld. 

g Additional ease of flow may be Obtained, In the 
case of an of the varlom organic add esters of 
cdl p loe e . by employing low vlsoosi^ esters—the 
lower the vis cos i ty the less heat r eq uir ed for a 
given flow to be obtained. 

10 While I have stated above that the temperature 
of cdloWteatton on the rolls should exceed 212* F. 
It win be understood that this does not require 
that both rbUs shan be maintained at a tem¬ 
perature above 212* F. For Instance, one roU 
15 may be maintained at 225* F. and the other at 
200* F. or even less. Since the hot roU Is main¬ 
tained above 212* F. it wHI drive out tbe moisture 
from the mixture due to the fact that during the 
rolling operation, an parts of the mixture wHI 
to come under the influence of the moisture elimi¬ 
nating temperature of the hot rolL 

The following example win serve to illustrate a 
typical molding composition which may be pro¬ 
duced according to the present invention. 

Example i 

CeHulose acetate produced in accordance with 
any of the known methods of making this mate¬ 
rial is ground In a conventional type of baU mill. 
30 preferably employing one inch balls. The ground 
material is then screened through an 80 mesh 
screen. 

The finely divided material is mixed with the 
plasticizer In the following manner: 100 parts by 
35 weight of cellulose acetate Is mixed with 28 parts 
by weight of.txlpropionln in a proper receptade 
at atmospheric temperature. The mixture is 
then transferred to kneading rolls when it is 
worked up and the mixture thoroughly colloid- 
^ ized at a temperature of above 212* F.. such as 
2S0*-300* F. After thorough working up on the 
heated kneading rolls during which, in accord¬ 
ance with the invention, the moisture content is 
reduced to approximately J&% or less, the plastic 
^ mass may be passed to calender rolls for further 
calendering Into thin sheets, or it may be directly 
transferred into molds or onto platen presses for 
putting it into the desired form; or the product 
may be crushed or granulated to any desired size 
such as to inch approximate diameter and 
used for molding objects In accordance with the 
usual open or injection molding processes. 

A product so produced will not or warp 
upon cooUng and standing and is unusually tough 
33 and strong. It Is also a product of unusual 
density, an average of samples ranging in density 
from about 185 to about 166. With a 
proportion of plasticizer, the density of the prod¬ 
uct win vary slightly, decreasing with Increased 
3 Q proportions of plastidzcr. 

If a colored product Is desired, dyes, pigments, 
inidescent materials, such as pearl essence, 
bronze powder and the Uke. may be Incorporated 
into the material at any desired point In the proc- 
35 ess. Dyes, for example, may be incorporated by 
sinudy working them into tbe plastic mass on the 
kneading rolls or by adding them to the mixture 
of cdlnlos e ester and plastlclt i er before it Is idaced 
on tbe rolls. One partlcolazly satirfactoty meth- 
•3 od is to disBolve the dye In tbe plasdcizer (of 
cours e, sekitlng a dye which Is soluble in the 
piasttrlarr employed) and then Incorporating the 
dyed plasticizer into tibe ester, nils latter meth¬ 
od Is tbe subject of U. a Patent MO. 1866837 to 
_ & O. Wood. MOsmany only a ftaetloa of a per¬ 


cent, of dye is necessary to effect adequate colora¬ 
tion of the molding composition; larger percent¬ 
ages can. however, be employed if desired. The 
amount of pigment emxdoyed. varies depending 
upon the use to which tbe composition is to be 5 
put. varying from a fraction of a percent, to as 
mudi as 50% or even more of the molding com¬ 
position. The advantage of my process Is that 
regardless of the percent of dye or pigment em¬ 
ployed. and regardless of its moisture content, a 10 
uniformly low moisture molding composition is 
obtained. 

It win be seen from the above description that 
my plastic product is characterized by the sub¬ 
stantially complete absence of volatile solvents 15 
and the substantially complete absence of mois¬ 
ture. It. therefore, requh^ no further treat¬ 
ment. such as a curing operation., for removal of 
volatile constituents. More important, however, 
it is free from inclusion of moisture undesirably 20 
affecting the strength, density and other qualities 
as is inherently the case with prior art imoducts 
produced in accordance with known methods and 
in which no effort has been made to reduce the 
moisture to a minimum as in the present Inven- 25 
tion. 

As before alluded to. I have found that there 
is a rather definite relation between moisture and 
such properties as .shrinkage, warping, tensile 
strength, toughness, density and t^ uw. 30 
Shrinkage and warping increase, while tough¬ 
ness. tensile strength and density decrease sharp¬ 
ly when the moisture content increases substan¬ 
tially above .5%. In fact a variety of corves 
might be plotted, illustrating tbe fact that these 35 
properties are functions of the moisture content. 
The reduction of moisture also rfiTninat^ blister¬ 
ing and pocket formations in the mold, due to 
condensations of the moisture. It is believed 
that the smudging often present in mold ed plas- 40 
tidzed articles is caused by the formation of an 
azeotropic mixture between the water and the 
Idastidzer. This detrimental occurrence is pre¬ 
vented when the moisture content is below 6%. 

While I have Illustrated my invention by refer- 45 
ence to cellulose acetate plastics, it is evidoit 
that it can be apidied to processes In which vari¬ 
ous other cellulose organic esters, such as crilu- 
lose acetate-propionate, cellulose acetate^stea- 
rate. cellulose butyrate and other single and 50 
mixed esters of cellulose are employed. As pre¬ 
viously indicated an appropriate plasticizer win 
be employed, the particular iHasticizer employed 
being largely a matter of selection and within 
the knowledge of the person skilled In tbe art 55 
In general the operating conditions win be es¬ 
sentially the same with any of the higher cellu¬ 
lose esters and satisfactory products may be pro¬ 
duced therefrom, providing, however, that tbe 
moisture content of celluloslc js brought 60 

down by the hot rolling treatment to the desized 
degree. Tbe material produced as above de¬ 
scribed is characterized by extreme toughness 
and resilience, this p roperty rendering it especial¬ 
ly adaptable for the manufacture of thin-walled ^ 
articles. Photomicrographs of the material show 
that it is of an extremely dense and 
internal structure, free from gas pockets, bubbles 
or spo ngines s, which are common to m pidf*! prod¬ 
ucts produced accordhig to known m et h od s. It 
is thermoplastic. its physical form un¬ 

der beat and pressure without undergoing any 
chemical change. It has a beautifnl lust ro us 
flnisb and can be produced in any desired coior. 33 
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M In di ca t e d above, bgr the addition of pigments, 
dyes or other types of coloring mateilaL 

It will be evident from the above description 
that the present lnventi(»i Is a considerable lm« 
provement over the process claimed In my former 
application. In that It not only eliminates a com¬ 
plicated and expensive drying procedure, but also 
reduces the time required for processing from a 
period varying from hours up to to days down to 
a comparatively few minutes. Moreover, this is 
an accomplished without additional processing 
madilnery. It furthermore permits, if desired, 
the employment of a substantially continuous 
process from the manufacture of the cenulose 
acetate or other such material to the final mold¬ 
ing operation without a delay for drying pur¬ 
poses and without any impairment in the quality 
of the finished product, due to the presence of 
moistnre. 

What I claim is: 

1. The process of making a ceHulose organic 
add ester molding composition which comprises 

at atmospheric temi>erature a quantity 
of a plasticizer with a quantity of a oeUulose or¬ 
ganic add ester containing more than approzi- 
matdy 3% moisture, the add radicals of whidi 
ester contain from two to four carbon atoms, in 
the absence of any substantial quantity of volatile 
solvents. coUoidizlng the mixture by transferring 
it to and working it between rolls, at least one of 
which is maintained at a temperature above 212 * 
P. but below the decomposition temperature of 
the cdlulose ester, and continuing said rolling 
operation unto the moisture content of the mold¬ 
ing composition is bdow approximatdy JS%. 

2. The process of making a cellulose acetate 
molding composition whibh comprises mixing at 
atmospheric temperature a quantity of a idas- 
tidaer with a quantity of a cellulose acetate con¬ 
taining more than approximately JS% moisture, 
in the absence of any substantial quantity of 
volatile solvents, conoidizing the mixture by 
transferring it to and working it between roHs, at 
least one of whidi is maintained at a tempera¬ 
ture above 212 * F. but below the decompodtion 
. temperature of the cellulose ester, and conti nuing 
said rolling operation until the moisture con t e n t 
of the mdding composition is below approxi¬ 
mately JS%. 

3 . Hie proc e ss of making a cdlulose organic 
add ester Tnnidtng composition which com¬ 
prises miring at atmo^herlc temperature a quan¬ 
tity of a propionyl-containlng ester of glycerine 
with a quantity of cellulose organic add ester con¬ 
taining more approximately .5% moisture, 
the add radicals of whidi ester contain from two 
to four carbon atoms, in the absence of any sub¬ 
stantial quantity of volatile solvents, collddizlng 
the mixture by transferring it to and woddng it 
between rolls, at least one of whidi is maintained 
at a temperature above 212 * F. but below the 
decomposition temperature of the cellulose ester, 
•nrf <^ ontiniring said rolling (gieratlon until the 
moisture content of the molding composition is 
bdow approxbnatdy J6%, 

4. The process of making a cellulose acetate 
molding composition which compri s es mixing at 
atnKMpheric temperature a quantity of a plasti¬ 
cizer with a quantity of a cdlulose acetate con¬ 
taining more than approximatety 3% moisture, 
in the absence of any substantial quantity of 
«rolati]e solvents. coQoidzing the mixture by trans¬ 
ferring it to and working it between rolls, at 
least one of idilch is maintained at a tempera- 


S 

ents, tare between 212* F. and 370* F., Lnd conUnnln g 
said rolling operation until the molstare content 
itlon of the molding compodtion is bdow approxl- 
im- matdy J5%. 

rmer 5. The process of making an oitganie thermo- 5 
»m- plastic molding composition which comprises 
also mixing at atmospheric temperature a quantity of 
im a a plastidzer with a quantity of an organic ther- 
rn to mojdastic containing more thani approximately 
is is .5% moisture, in the absence of ^my substantial 10 
Bing quantity of volatile solvents, coUolidizIng the mix- 
ired. ture by transferring it to and wox^clng it between 
aous rolls, at least one of which is maintained at a 
ilose temperature above 212* F. but b^ow the decom- 
lold- position temperature of the composition, and iff 
pur- continuing said rolling operation imtil the mois- 
ality ture content of the molding composition is bdow 
e of approximately J5%. I 

6 . The method of forming a molded product 
with a surface composed of light-lreflecting areas 20 
anic separated by darker zones which comprises sup- 
rises plying to a mold partides of subchvided mnirfing 
itity material in sizes at least as large as grains of 
> or- sand (a thin molded layer of jwhlch rnddiTig 
>0x1- material is transparent or translucent) which sff 
bich molding material has small light-refiecting par- 
s, in tides distributed throughout it, | and subjecting 
stile the molding material to heat and pressure in 
Ting the mold to cause it to flow therein and fill the 
te of iQold and thus form a molded product with a SO 
212 * surface composed of light reflecting areas sep- 
e of arated by darker zones. 

inwg 7. A molded product which comprises small 
old- light-reflecting particles distribiited throughout 

a mdding material (a thin nkdded layer of ss 
vmich is transparent or transluc^t) and at the 


vmich is transparent or transluc 


and at the 


surface of said molded product light-reflecting 
areas separated by darker lines or areas, the 
small light-reflecting particles in the li^t-re- 
flectlng areas being so ozientcfd as to cause 40 
markedly greater light-reflection tberrfrom than 
from the darker lines or areas. 

8. The process of claim 6 in which the mend¬ 
ing material is a cellulose derivative. 

9. The process of claim 6 in whidi the mold- 45 
ing material is ceDulose acetate^ 

10. The product of claim 7 in which the mold¬ 
ing material is a cellulose derivative. 

11. Hie product of claim 7 in yhich the mold- 

ing material is cellulose acetate. 50 

12. The method of forming rnolded products 

which comprises distributing a powder of Ught- 
reflecting ixarticles throughout a inass of a mold¬ 
ing material (a thin molded la^ of which is 
transparent or traruflucent) apd dyeing said S5 
molding material with a soluM^ dyestuff, sub¬ 
dividing the resulting product into partides at 
least the size of grains of sand, filling resulting 
particles into a mold and moldirig it therein with 
heat under luessure. f 00 

13. A dyed molded product which 

small light-reflecting particles distributed 
throuihont a molding material | (a thin molded 
lasrer of which is transparent br transtucent), 
and on the surface of said moldeid product li^it- gg 
reflecting areas separate d by dmer zones, the 
small lifiht-reflecting partides hi the light-re¬ 
flecting areas being so orientM as to cause 
markedly greater Utflt-reflectionl therefrom 
from the darker lines or areas. ^ 

14. The method of fonning a molded prod u c t 
a surface of which is composed light-refleet- 
ing areas separated by darker zOnes whidi com¬ 
prises pressing against a sazfa^ in a mdd. a 
subdivided mass of moldfaig nkatezial (a thin ^ 
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ixKdded la^er of whi^ is txaDQ»zent or trans- matfrial (a thin molded lagrer of.iddA ia tiaaa- 
lucent). mass ccmpxises particles at least parent or traaflocent) in idd^ are smaU li^ht- 

the size of grains of sand throo^bout 'vtaich reflecting particles zrtiidi are so oriented in the 
small li^t-rdlecting particles are sobstantlally lisl^refleetlnff areas as to canse markedlj 
5 evenly distributed. greater light reflection from these areas than 

15. A product with a molded sux&ce composed from the daAer zones, 
of htfit-reflectlng areas separated by darter 
zones irhi^ surface is composed of a molding 
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TUs Invention xriates to a method ot inoor- 
poratlntr plastlciEeiB In ^’nniosA oisanic acid ea¬ 
ters, and more particularly to a method wherri>y 
the so-called solvent plasticizers may be uniform¬ 
ly and homogeneously incorporated with cellulose 
derivatives typlfled Iqr cellulose acetate, cellulose 
acetate pro^onate, etc., in the production of 
compositions adapted for the manufacture of 
molded products. 

As is well-known, plasticizers are incorporated 
with crilulose derivatives in the manufacture of 
plastic products by grinding, mlxftig. kneading or 
otherwise manipulating a mixture of the orilu- 
lose derivative material with the plastldz^ at 
ordinary or slightly rievated temperatures. 
While this techniQue is well adapted for use with 
a number of the wdl-known cellulose derivative 
plasticizers, experience has shown that in the 
case of plasticizers which have a solvent action at 
or above ordinary temperatures upon the par¬ 
ticular cellulose organic add esters, it is impos¬ 
sible to obtain uniform results cac- satisfactory 
plattidzed products. This is apparently due to 
the fact that the solvent plasticizers, that is, those 
having the property or ability of fonning solid 
solutions or gels with the ester, have a pronounced 
and unavoidaUe tendency to become locally ab¬ 
sorbed on the ester particles or masses with 
which they come in contact, regardless of whether 
the material is ground or unground and no 
amount of subsequent grinding or mixing win 
effect an even distribution or penetration of the 
plaatldzcr into and thnm^ the material. 

It might be s up posed that if the mixture of 
ceUuloee organic add ester and solvent dasti- 
dzer were subjected to the action of heat and 
pr e ssur e as by milling on heated rolls, the sdasti- 
dzer would necessarily be unifmmly distributed 
throughout the mixture. Experience has Shown 
that ttds is not the case and that even this dras¬ 
tic treatment win not produce the desired re¬ 
sult. Not only is it impossible uniformly to idas- 
tidze sudi cellulose derivatives in this way, but 
the material is found to be extremdy difBcult to 
bundle in that it continuously gums or balls up 
on the rolls or other manipulating machinery. 
These inherent defects have therefore prednded 
the use of some of the best-known plasticizers in 
the manufacture of odlulose organic add ester 
in accordance with the best accortod 
practice of the pr es e n t day, that is, without the 
lae of solvents. ^ 

It has been proposed to incorporate this type 
of ttiroagh the medtnm of a mutual 

soifent for the phuittrlwtr and tire cefltilose or¬ 


ganic add ester material, but th^ method has 
the extremely serious drawback tiiat it intro¬ 
duces into the finished plastic product a large 
amount of vdatile solvent whi^ must be re¬ 
moved by long drawn-out curing operations. 
Even when such plastics are thojx)Ugbly cured, 
they still contain a small but detrimental amount 


of residual solvent which gives 
warpage, and distortion ci the p! 
advent of the present invention, 
possible to employ this valuable 
plasticizers for the manufacture 
ucts in processes which avoid the 
solvents. 

This invention accordingly has 
pal object, to provide a method of 


solvent plasticizers in the plastidzing of cellulose 


organic add esters, particularly 


mixed esters of cellulose such as cellulose acetate 


and cdlulose acetate propionate. 


to shrinkage. 
Until the 
has been im- 
of solvent 
plastic prod- 
use of volatile 

as its prlnd- 
employing the 



heat the mix- 
ex^ a more 
ose deriva- 
idea, and 
I have found 
or the mix- 


tidzlng action of a plasticizer is 
ture in order that the plasticizer 
uniform solvent action upon the 
ttve. Diametrically opposed to 
contrary to what would be 
that by refrigerating the iflasti 
ture at plasticizer and cellulose derivative and 
thus temporarily restraining its irjherent solvent 
action, the desired degree of uzdf|oimity ra n be 
obtained. In general it may be 6aid there is a 
critical tem p er a t u re for each of the solvent plas¬ 
ticizers above which uniform distnbntion of the 
plastidzer in the odlulooe organic jadd ester ma¬ 
terial cannot te Obtained. The lower umit of 
temperature for uniform isFjust above the 
mdttng point of tiie plastidaer, stbce 

sbouM b 


tical matter, the piasttciier 


10 


16 


the single or 


Another Ob- 20 


Ject is to provide a method of odlu¬ 

lose organic add esters with the ^vent plasti¬ 
cizers without the use of volatile sclvents. A fur¬ 
ther object is to provide a method of producing 
a uniformly plasticized ceUulose organic add ester 
plastic in which the plasticizer is homogeneously 
distributed. Other objects win apP^ar herein¬ 
after. I 

^niese objects are accomplished by the fonow- 
ing invention which, in its broadei[ aspects, com¬ 
prises the mixing or otherwise medianically ma¬ 
nipulating a mixture of a oeHulose organic 
ester with a solvent plastidzer at a temperature 
at which the plastidzer has no aimredable sol¬ 
vent action upon the material. I As 36 

above, the Obvious method of inoreksing the plas- 
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be in hqold 


or at least semt-UquId state under the oQOdttiQna 66 
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of operation In order to facffltate proper me- 
wocktav. I 

m the foDowtog exMnpife end description, X 
have set forth several of the preferred embodl- 
5 ntents of my taventlon, hot It Is to be tmdertood 
they are Inriaded merriy for purposes of 
mnstratlon and not as a Hmltation thereof. 

nxe method of the invention may be conven* 
iently carried oat in any simpte type of apparatos 
10 provided with means for cooling the mix to the 
desired temperatore and with means for me- 
agitating the material sofflciently to 
bring the plasticiaer into intimate contact with 
the crilolose derivative mataiaL A conventioiral 
Iff form of'sodi a device is illastrated in the single 
flgore of the accompanying drawing. 

A TTti-rtey device may. for examide. cmnprise 
a TniTfag vessd t suitably mounted upon a base 
2 and having double walls S and 4 providing a 
20 water Jacket i for the circulation of cold water 
or other refrigerating or cooling fluid. The 
Ja^et 8 is suppled with the cooling fluid by 
of islet conduit 8 , while outlet conduit T 
c on veys the fluid thiUefrom. mre nu- 

2 ff merals t 9 designate mechanical mixing de« 
vices mounted on rotatable drafts If and II, 
reqpectlvtily, driven by a source of power (not 
shown) and provided with blades 12 and 12 re¬ 
spectively for cutting through the mass under- 
SO going and of so manipulating it that all 

parts at the odlulose derivative material are inti- 
matriy brought hr contact with the plasticizer. 
A cover 14 is conveniently provided in order that 
the temperature of the device may be more effec- 
35 tive]^ controlled and in order that the operation 
may be carried out with no loss or contamination 
of materiaL ' 

Esomjae L —100 parts by weight of cellulose 
acetate ground to a particle size cozreaponding to 
40 appro x im ately 80 mesh are fdaced in an appa¬ 
ratus of the type of that shown in the single 
figure of the drawing, together with 35 parts by 
weight of dimethyl shthalate. the plasticizer be¬ 
ing Introduced at a temperature of about 15” C., 
45 the temperature of the mix being maintained at 
about 15* C. 1^ circulating through the water 
Jacket of the device a stream of water cooled to 
or below this temperature. The mixture of cellu¬ 
lose acetate and plastldzer is then subjected to 
50 medbanical mixing for a period of 30 minutes by 
revolutlQn of the blades of the mixing device 
which cut through the mass and continuously 
tom it over and expose new surfaces for contact 
with the plasticizer. This operation is carried 
55 out at constant temperato r e as previously speci- 
fled. U!pon removal of the mixture from the 
mixing duunber, it is found that the plasticizer 
has been uniformly arid homogeneously incor- 
mrated with the cellolose acetate particles. The 
00 plastlrlTgd mass, which is in the form of a damp 
powder in which, the particles are nevertheless 
not anaeciably agglomerated, may then be 
worked mecJianlcaTly if desired, for the purpose 
of consolidating the material, or It may be em- 
65 played directly without sQdi treatment, in a mold¬ 
ing operation. 

Example XL—^100 parts by weitfit of cdluloee 
acetate prcgtfonate ground to a particle size cor- 
respondlng to about 80-100 mesh are mixed as in 
70 miunpie i with 35 parts by weitftxt of dimethyl 
phthalate The initial temperature of the plas- 
tkfner is 10* C. and the mixing vessd is main- 
tatned at appraxiTnately the —temperature 
while the proplooate and piaa- 

fi 'tkSaex is subjected to mechanical mixing for a 


period of 30 minutea. After permitting ttie ma¬ 
terial to oome to at m op iierl c t em per a ture^ it la 
found that the plaaddaer has been homogeneous¬ 
ly and uniformly inoorpocated with the odlnlose 
acetate propionate particles, resulting In the pro- 5 
dnctlon of a composition whSdi may then be di¬ 
rectly emxdosred in a molding (meration or may 
be otherwise worked as desired. 

Example IZL —100 parts by weight of ceHnloee 
propionate of 47% proplaDyl content ground to a 10 
particle size corresponding to 80 mesh are placed 
together with 40 parts by weight of dibc^l 
phathalate as in Example I, the initial tempera¬ 
ture of the plastIrlTyr being maintained at about 
15* C. and the mixture being maintained at or iff 
slightly below this temperature. The mixture is 
subjected to mechanical mixing for a period of 
30 minutes. It is found that the resulting mix¬ 
ture is a unifonnly and homogeneously plastlelzed 
compositioa of cellulose propionate soltaUe for 20 
use in a molding operation and for other uses. 

Example —^100 parts by weight of cdlulose 

butyrate of 52% butyrjd ground to a paxhcle size 
of 80 mesh are mixed as in the preceding exam¬ 
ples with 30 parts by weight of bmmyl benzoate, gff 
the Initial temperature of the plastldzer being 
about 10* C. for a period of 30 minutes. The 
product is a imlformly and homogeneously plas¬ 
ticized molding composition. 

While I have in the above examines chosen to 30 
illustrate my invention reference to the idas- 
tldzlng of cellulose acetate, cellulo^ propionate, 
cellulose butyrate, ceUnlose acetate propionate, 
my invention is also i^plicable to the idastidz- 
ing of other cellulose organic add esters. It is 33 
applicable to either the fully esterlfled or hydro¬ 
lyzed esters, but particularly to the lurdrOlyzed 
esters as these are particulazly adapted for mold¬ 
ing compositions due to their Inherently greater 
plasUdty than the unhydrolyzed esters. ^ 

Likewise, while I have chosen to illustrate my 
Invention by reference to the use of certain spe- 
dfle plasticizers, such as dimethyl phthalate. my 
invention includes the use of any of those plas¬ 
ticizers which, at ordinary atmosidialc tempera- 45 
tures. have a pronounced solvent action upon the 
cell u los e organic add ester. Of course, the tem¬ 
perature at which a given plastldzer becomes 
actively solvent with respect to a particular ester 
varies, both with the plasticizer and with the 5 ^ 
ester itsdf. My experimental work, leads me to 
the conclusion that the nnurimnm temperature 
above vriiich most of these plasticizers are active 
solvents with respect to any of the commonly em¬ 
ployed cellulose orgsmlc add esters, is about 15* C. 55 
A table is given below listing some of the best 
solvent plasticizers for a typical cellulose organic 
add ester, namdy, cellulose acetate, smd showing 
the approximate criticsd temperature for each 
idlasticizer. that is, the temperature at which the 00 


plastidzer becomes actively solvent toward the 
ester: 



While I have xetaaed to cdlnloee add 


cater material of a ^edflc flnww, it win ha n 
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evident ttuit Z nuij rmpiny materiil of vaijlnff 
degrees of fineness. I may, for example, employ 
material which has been groond until it win pass 
a 40-300 mesh screen. This material, of course. 
5 I ndodes pa r ticles of varying deixees of nnmnftai, 
the coarsest particles not being over a size which 
wm pass a screen of abont 40 mesh, while the 
finest will pass a 300 mesh screen or even finer. 
This win. of course. Indnde groups of particles 
10 such as those having a particle sise ranging from 
40. 60. 80. etc. to 200 or 300 mesh and so on. 
It may be said, however, that the finer the ma> 
terlal, and the more uniform the particle size, 
the more readily can the desired plastidz^ ma- 
15 terials be Incorporated therewith. 

As a general rule. It Is best to cool or refrigerate 
the plasticize r before It comes in contact with the 
cellulos e derivative material. In order to preclude 
the possldlity of the plasticizer having any ap- 
20 predable solvent action thereon, as would be the 
case if the plasticizer were brought In contact 
with the material at ordinary atmospheric tem¬ 
peratures. It is, of course, necessary that the 
temperature of the mixing device be maintained 
25 sumdently low to keep the temperature of the 
mixing mass at or below the temperature at 
which the plasticizer has any pronounced solvent 
action. 

It win be evident from the above description 
SO of my invention that I have provided a novel and 
valuable method of ^nploying the solvent plasti¬ 
cizers satisfactorily with a wide vmiety of cellu¬ 
lose organic add esters, portlcolarly cellulose 
acetate. li^ Invention thus opens up the use of 
35 a large number of plasticizers which were here¬ 
tofore exduded from use according to commonly 
accepted practice because of their excessive sol¬ 
vent action on this type of material. As pointed 
out above, some of the most valuable plasticizing 
40 agents were excluded for this reason, but the 
technique of my process completdy overcomes 
this obstade. The use of low temperatures in 
accordance with the technique of my process is 
diametriddly opposed to the teaching of the prior 
^ art, which has been to raise the temperature in 
order to obtain maTiTnim i)lasticizing effects, and 
it is whbUy inobvious and xmexpected that lower¬ 
ing the temperature would make possible the uni¬ 
form and homogeneous Incorporation of a solvent 
_ plastidzer with a cdlulose organic add ester. 

Not only is it possible to use a rather wide class 
of plasticizers which have heretofore been ruled 
out. but my process also eliminates the necessity 
for extensive grinding and mflUng c^perations 
^ heretofore considered necessary to obtain satis¬ 
factory plastic inoducts. All that is necessary. In 
accordance with my invention, is to bring the re¬ 
frigerated plasticizer into intimate contact v^th 
the cdlulose organic add ester material and thor- 
^ outhly mix at a low or rdattvely low tempera¬ 
ture. No subsequent milling, rolling, kneading, 
or other mechanical treatment is necessary in 
order to bring the material to a condition In 
vdildi it may be used in a molding operation. As 


aet forth in the co<^pending application of 8 . S. 
Bdmer and J. 8 . KimMe, 8 erial MO. 70,200, filed 
of even date herewith, the plarocilarirt material 
produced in accordance with thje Instant Inven¬ 
tion is particularly adapted for the extrusion type 5 
of molding. The product prodnbed as described 
herein may also be equally wen emplayed in open 
or injection mnlding- 

Whatldaimls: 

L The method of uniformly and homogeue- lo 
ously plasticizing a ceD u los e orjganic add ester 
with a solvent plasticizer which is a solvent of 
the ester at atmospheric temperatures, whidi 
comprises coding the plasHdzCT to a tempera¬ 
ture below that at which the pkstldzeT has an 15 
active solvent action on the ertd but above the 
mdting point of the plastidzer, lidding the cooled 
plasticizer to the cdlulose ester, thoroughly mix¬ 
ing the two materials at said mmx)erature and 
thereafter raising the temperatim to a point at 20 
which the plasticizer becomes fin active advent 
of the ester. 

2. Thet method of uniformly and homogene¬ 
ously plasticizing a cdlulose organic add ester 
with a solvent plastidzer which is a aohnent of 25 
the ester at atmospheric temperatures, oomprts- 
ing cooling the plasticizer to a tepiperature bdow 
that at which the xdastlclzer has an active ad¬ 
vent action on the ester but alcove the meiwng 
point of the plasticizer, incorporating the cooled so 
pl asti c iz e r with the cdlulose estp: at a tempera¬ 


ture bdow that at which the plasticizer has an 
active sdvent action on the ertw but above the 
mdting point of the plastidzer and thereafter 
raising the temper a t u re to a po^ at wbidi the $5 
plastidzer becomes an active sdvent of the ester. 

3. In the method of unifonnhf and homogene¬ 
ously plastidzlng cdlulose acetam with dimethyl 
I^thalate, the steps whidi comprtse cooling the 
dimethyl phthalate to a tdnperjahire bdow that 40 
at which it has an active sdvent action on the 
cdlulose acetate but above the jmdting iximt of 


the dimethyl dithalate. incoripratlng the di¬ 
methyl phthalate with the cdlujtoee acetate at a 
temperature between the mdttaig pobit of di- 45 
methyl phthalate and about 15* < 1 . and thereafter 
raising the temperature of the nixtxue to a point 
above that at which the dimethyl phthaintp. be¬ 
comes an active solvent of the eper. 

4. The method of uniformly I and homogene- 50 
ously plasticizing cdlulose acetdte with dimethyl 
phthalate whidi comprises coolm the dbnetbyl 
phthalate to a temi)erature bdow that at whidi 
the dimethyl phthalate has an apttve aoiveot ac¬ 
tion on the cdlulose acetate but above the melt- 55 
ing point of the dimethyl phttM^zte, adding the 
cooled dimethyl phthalate to the bennlose acetate, 
subjecting the mixture to a thorough 
mixing at a tonperature of 0* C. to 15* C.. and 
thereafter bringing the mixture to a temperature 60 
at which the dimethyl phthalate becomes an ac¬ 
tive solvent of the cdlulose acetate. 


KFALIIKa. 
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Ibis Invention rdates to the art of molding, 
s h ap ing , or forming of plastic products and more 
I particularly to a method of molding c^nlose 
organic add ester compositions, such as those 
$ composed of cellulose acetate, cdlulose acetate 
propionate and the like. 

In the manufacture of cellulose derivative idas- 
tic products, it has been the practice to emifloy 
processes which require a relatively hl|^ degree 
10 of beat, either for the original incorporation'of 
the idastidzer into the cellulose derivative mate- 
! riaL or d uring the actual, molding operation or 
I both during Incorporation and molding. For ex¬ 
ample. in the preparatbm of the idastic material 
5 it is customary to grind the cellulose derivative 
together with a plasticizer in a ban miU or to 
suhJ^ it to mechanical at ordinary or 

slightly elevated temperatures and then to sub¬ 
ject the partially plasticized to kneading or 
rolling on heated rolls to complete the plasticiz¬ 
ing of the mass, and finally to mold the product 
of rtdling or kneading at elevated or fairly ele- 
I vated temperatures, either by the open, injection, 
or extrusion molding .among others. 

25 this method of working has two serious draw¬ 
backs. First, it requires a or rolling 

operation to complete the incorporation of the 
p las tic izer and. second, it involves the use of 
I. temperatures in the rolling or vnoaHitig and in 
the molding step which are often equal to or 
above the decomposition temperature of the cel¬ 
lulose derivative. 

Uhtil the advent of the present invention, so 
far as we are aware, it has never been thought 
possi ble definitely to keep the temperature of the 
incorporating step snlliciently low without an un¬ 
due sacrifice in the effectiveness of plasticization 
! or without too great a sacrifice in the fluidity of 
the molding mass or in the quality of the flodShoi 
0 product. In fact, in some types of molcfing proc¬ 
esses. such as injection molding, a high degree 
of fluidity or flowabili^ is essential for any prac¬ 
tical operation and a substan t ial lowering of the 
•temperature has heretofore generally been con¬ 
sidered out of the question. In order to obtain 
plasticity at moderate temper a t u res it has been 
proposed to dnploy plasticizers having a more 
drastie solvent or plasticizing action on the cd- 
Inlose derivative material, but when these pilas-. 
tidzers are emidoyed in accordance with the 
customary pnetlce, that is, by mixing at ordiziary 
or moderatdy devated temperatures it is found 
I that tbdr sblvent action on the materiil'is too 
drastic. Any pronounced local solvent action on 
the ptede particles results'in a sp o U y . Idoldiy, 


I 


I 


tmeven type of molded product. Moreover, once 
the plasticizer has acted in this ibmner. no 
amount of subsequent heating or mechanical 
treatment will serve to homogenize tlK material. 

It Is an object of the present inventton to pro- ^ 
vide a simple, effective, and economi^ method 
for the conversion of a cdlulose organie add 
ester material into a molded or extrud^ plastic 
of comidete homogendty and possessing other 
desired properties. A further objectj is to pro- jq 
vide a method for the conversion of celluloae or¬ 
ganic add ester materlaL su 6 h as cdlulose ace¬ 
tate, cellulose acetate propionate an^ the like, 
into a hom<^:eneously plastidzed product with- . 
out the use of heated rolls or the use of disad- 25 
vantageously high temperature trejatment. A 
still further object is to simpl^ existing molding 
practice and to izrovide a method f<v obtaining 
various types at homogeneously and! unifmmly 
plastidzed sheets, tubes, rods, and thc| like. An- 
other object is to provide a m e thod oif extrusion 
‘ ynniriing of cdlulose Organic add esta material - 
wherein the extruding operation may be suc¬ 
cessfully carried out at temi)ecaturra which are 
riixfiTiitAiy bdow the decomposition p^)int of the 25 
ester. Other objects will appear hereinafter. 

The objects are accomplished by thje following 
invention which in its broader aspectsj. comprises 
the combination of two principal steps, namdy, 
the incorporation into a cdlulose organic add 30 
ester material, tyxdfled by cell u lose acetate, of a 
^vent therefor at a temperature be¬ 

low that at which the plasticizer attacks the es¬ 
ter. is, has an appreciable local Solvent ac¬ 
tion thereon, and then the direct mOljdlng. as by 35 
extrusion, of the plasticized materialj under the 
influence' (ff heat and pressure, but lat a tem¬ 
perature below the -decompodtion pcmt of the 
ester. 'We have found, contrary to ^hat would 
bee:Q)ected.thatif theplastidzerislzicorporated 40 
in the ester at a rdativdy low temperature and 
the-plasticized material then directly extr u d ed, 
the temperature of the extrusion operation may 
be kept definitely bdow the decompoktion tem¬ 
perature, thxis avoidtng discolaratiam uneven- 45 
ness, blotchiness, and other defeds in the 
product. ! 

Our process is eztremdy simpie ahd i n volves 
only two principal steps as above nt forth—' 
plastldzlng at low tdnperatnre and direct mold- .50 
ing—and is partlcolariy diaraeterized jby the tect 
that no heat treatment ot any Mnd. b et wee n ttm 

Steps, as by working on hotMoDs, is r ^ u ire d . 

jn &ilowinE description wo ds 






’hsve set farth aevual of the p referred embodl- 
zoenAs of oar Invention, bot they ue Incl q ded 
mert^ for par pose s of lllastratloii end not ns n 
tbereof. 

S Oar Invention may be conveniently lllastiated 
by reference to a typical extrusion molding op- 
eiatiOQ. a suitable ^>para t us for carrying out' 
soch an operation being shown In Fig. 1 of the 
drawing. 

10 Tbe first step In our invention Is to Incorporate 
the plastideer with cdlulose organic ado 
ester ms^erlal In general accordance with the 
method disclosed In the copending application of 
Spencer E. Palmer. Serial No. 70.^1. filed of 
10 even date herewith. The plastlcteers employed 
for our process are the solvent plasticizers, that 
is. those which have a rather drastic solvent ac¬ 
tion upon the ester material at ordinary or ele¬ 
vated tonperat u res. In fact, it Is one of the fea- 
00 tores of our invention that we are enabled to use 
plasticizers of this character which have hereto¬ 
fore been ruled out because of the fact that doe 
to their excessive local solvent action on the 


provide a water Jadoet f for the dmilatlop 
therettirongh of a coding finid whidi m^ be 
water, a brine solution o^ other refrigerant, the 
finid being fed to the device through inlet con¬ 
duit 1 and passing therefrom on the oi^wslte side 5 
of the Jacket through outlet conduit t. The zm- 
merals t and II designate rotary mixing devices 
of a conventional form mounted on shafts 11 and 
ft suitably driven by a source of power (not 
shown). ; 10 

As shown, the mixer I has an upstandlnjg por¬ 
tion which divides it roughly Into two compart¬ 
ments. These compartments are adi 4 >ted to feed 
material from the mixer through delivery con¬ 
duits IS and 14, provided with valved outlets 11 15 
and 16 which contrd the flow of the material 
into the extruding device 11 conveniently located 
directly below the mixer. The mixer Is prefer¬ 
ably provided with a cover It for the purpose 
of preventing contamination of the mix and ter 20 
enabling a more exact control of the mixing 
temperature. 

Numeral ft indicates one term at extruding 


cellulose derivative particles, al blotchy, uneven, 
25 Qon-homogeneous product resulted when such 
compositions were subject to the usual plasticiz¬ 
ing and molding operations of the prior art. 

The pl a sticizer Is first cooled or refrigerated to 
a temperature below which It attacks, or exerts 
^ any i^ypredable or drastic solvent action on, the 
p ar tic n la r cellulose organic add ester to be em¬ 
ployed in the process. The ceOnloae derivative 
m at eri a l , such as cellulose acetate, ground to a 
suitable particle size, say of the order at 80 mesh, 
V is added to the refrigerated plasticizer in a mix¬ 
ing vessd provided with means for 
mbring the material and consequently exposing 
new sorlacea thereof to the action of the plasti- 
dzer. This vessd Is provided with cooUng means 
40 whidi keep the temperature of the "Hx definitely 
bdow the temperature at which the pla.stldzer 
has an appreciable oar drastic solv^it actian on 
file ester. 


The material, after mixing for a «nfBri»nt pe- 
46 ziod to thorouflhly Incorporate the plastidzer, is 
fed dixectly and without any further medianlcal 
or heat treatment such as rdUng or 

file like to a moMiny device^ sudi as an extruder, 
where It is subjected to a mildly elevated tem- 
60 Pentnre ddhiitdy bdow the decomposition point 
of the cellulose dextvmttve ^nilch con- 

aoDdates the material hriny* into the state 

of a thoroughly pjasttrlticd confinuous molding 
mass. The I 5 then Mtrnd^ in the foon 

66 of dieets, tubes, rods and the like and is there¬ 
after subjected to any desired further operations 
sacb. as pressing, calendering, or similar treat- 


Our Inv mt l on win be more readily understood 
to by reference to the accompanying drawing in 
whidx one type of device suitable for cazzying out 
oor process is Qlostrated uid in whidi: 

Ilg. 1 Is a di a g ramma t tc devatlon view In par¬ 
tial section of a screw-stufitaig device uid its as- 
ts sodat ed plastic mlxbig and feeding medisnism 
and also meduurism for the product 

produced In the process. ' 


partial section showing the tnann^r of fanning a 
70 dieet in sccordanoe wltti the i n ve n tion. 

The numeral I designates a more or less oon- 
ventlocal type of mixing vessel wfaidi inay. be 
auttably supported by means of bcaAets 2 and 
■ 8 . The vemel oompdaes inner azxl outer waJDs 4 


device which may be used in practicing our in¬ 
vention. This comprises a cylindrical screw- 26 
stuffer provided with a Jacketed hopper 2t for 
supplying plasticized compositi<Hi to stulBng 
chamber 21. from which the material is forced by 
means of stuffing screw 22. mounted on shaft 
22 . driven by an appropriate source of power (not 30 
shown). The Jacket of the hopper is supplied 
with a cooling fluid such as cold water, by means 
of inlet conduit 2ta. the fluid leaving the Jacket 
by means of outlet conduit 2tb. The device is 
conveniently mounted upon base 24 and is pro- 35 
vlded with an internal heating chamber 25 sup- 
iffied by a liquid such as hot oil or semezheated 
steam through inlet 2t, the heating fluid leaving 
the device by means of outlet, conduit 2 T. 

The device is provided with a conventional 40 
type of extrusion head 2t. eq ui p p ed with means 
for Intexnsl circulation, of a heating fluid sofii 
as on. the heating fluid being conveyed into the 
head via Inlet conduit 2t. passage It. leaving 
by means of conduit tl. The extrusion head Is 43 
also proidded with fixeet-fanolng Ups 22. 

The extrusion head 2t is positioned with re¬ 
spect to the screw-stuffing chamber 22 in such 
Tw«tTin»r ttw orifice 24 from stuff¬ 

ing duunber Is In register with the extrusion 
ozlflce It located In the extrusion bead. The 
head Is also provided with a hollow cylindrtral 
mandrti 26 whidi projects wdl into the extru¬ 
sion mlflce If but Is of Insufficient diameter to 
completely dose the extrusion orifice, leaving a 53 
drcular (gening 61 for passage of the extruded 
material. Mandrel 66 Is provided with an m- 
temal heating chstmber 66 , whldi Is supplied 
with hot water or other fluid by means of inlet 
conduit 66 . the water being c on veyed away from 30 
the device by conduit Sta. 

* Mounted above mandrd 66 and In close petne- . 
tmity to the extrusion orifice Is the rotary 'dim 
cotter 46 wbldi operates to split the tube formed 
in the extrosioo operation and- lay It open In 35 
the form of a'dieet S. The sheet 8 . after It Is 
laid open may pas 5 over a calender r 6 E 41, a 
constant tension roll 42, guided by vertlcsl gi^ 
bar or slide 46, and thence to windup roll 44, 
which Is d ri v m by means of a pulley 46 from, 70 
a aouzte of powdrcoot diown). 

Beferzlng to Fig. 2 the numeral 28 huttcates 
aporUonof the lower part of the extrusion head . 
and ntastrstes the maxmrr In wtddi'fiie mate- 





ocBiaile«cldesterinateziBljna 9 jbeeinpia 9 ed«ie- » 
cfrtfon y In accardmce with om In te n tlop to the 
openUoa of such wdl known inificUnn inniiWng 
devices M the IsMnn, Eekert-Zjdgier and others; 
since, dne to the thoroogh plagtldTlng gbep, it is 
eoua^ susceptible of nse in tibis tjrpe 10 

ratns. [ 

A rather wide range of odhuose *<« y***«*- add 
esters may be snocessfnlly emiddyed In oar proc¬ 
ess. Although we prefer to use an ester, so^ as 
ceDnlos e acetate, our process is also w>plicabie 15 
to other cennloee organic add esters adai»ted for 
use in molding operattons, such) as cdWtoee pco- 
donate, ceUulose butyrate and zbized esters soOh 
as cellulose acetate prcqplODate bzid the Mke. Of 
these ma t erials the hydr ol y r e doi^ p a rtiall y hydro- 20 
hzsed esters, due to the fact thbt they are rda- 
tiveiy inherently more plastic ^han the mdzy- 
drolyzed esters, are peculiarly well adapted for nse 
in our process since they are susceptOde of betog 
woAed and molded at rdatlvdy moderate tern- 25 
peratures. j 

Likewise, adiUe we have chosen to illnstrate our 
invention by reference to the of a t^eetOc 
plasticizer such as dimethyl phthalate, our inven¬ 
tion makes possible the use of az^ of those ptaw- SO 
tidzers whldi at ordinary tempor ati i r e s have a 
rather pronounced solvent actiob upon the cd- 
lulose organic add esters. Of cou|rse, the temper¬ 
ature at vdiiOh a given plasticizer becomes active¬ 
ly solvent, varies both with the pbMtidaer and SS 
with the ester itsdf. With cert^ of the plas¬ 
ticizers for cellulos e acetate, there appears to be 
a critical temperature above which the ptestidzer 
becmnes a rather drastic advent. Atableisgtvm 
below listing some of the best solvent plastidzera 40 

fnr anW aZwwwIwy flh» 

critical temperature for eadi: i 


5 no extensive discussion of Its operation is neces¬ 
sary. It is desirable, however, to describe the 
gexreral steps of the process whidi constitute our 
invention. The cdlUloee organic add ester ma¬ 
teria], for example, finely divided cePuloBe ace- 
10 tate ground to a partlde size of about 80 mesh, 
is added to a body of Uquld dr seml-Uonid xdas- 
tidzer such as dimethyl phthalate in the mix¬ 
ing chamber of the mixing device I, the plas- 
"'tidzer having h^ coded to a tempdatare of 
‘15 between 0* and'15* C., by drcniation of water 
through the Jacket of the mixing device. The 
mixing operation is carried out in the conven¬ 
tional manner by operating the rotary mixing de¬ 
vices f and II for a period of 30 minutes after 
20 iriiich the plastidzed material is fed through the 
outlet omduits 13 and 14 into the hopper 28 of 
the screw stuffing device. As previously indlcat- 
ed, the boppir 28 is ja^eted and a cooling me- 
dtum drculated therethroush to keep the ma¬ 
ts -terlal cool, mr at least moderately cool, unto it 
leaves the throat of the hopper. Upon passing 
downwardly, the material gradually encounters 
azrlnereasing temperature until It finally emerges 
into the stuffing chamber 21 where it encounters 
10 a moderately elevated temperature of the ordmr 
of 200* C. whidi is maintainfd throughout the 
length of the extrusion chambor. U desired, the 
material may be fed from the hzH^er to the stuff¬ 
ing chamber 1 ^ means of a rotaiy variable speed 
15 valve of well-known construction or by a screw- 
type conveyor podtiooed between tbe tliroat of 
the bos 9 er and tbe stuffing chamber, or by both 
sudi valve and conveyor. Furthermore, provl- 
sioQ may be made for a definite step-wise tzansi- 
40 tlon in the tem pe r a t u re of tbe material by pro¬ 
viding that portion of the feeding mechanism be¬ 
tween the hopper and the duffing chamber with 
an intermediate • heating jadtet and dicnlating 
therethroudi water. oO. or other finld maintained 
45 at a temperature intermediate that circulated in 
the hqppv and the stuffing chamber Jacket. 

m accordance with our process, tbe material is 
also preferably extruded at about the same tem¬ 
perature as that prevailing in the stuffing cham- 
5 Q ber. The material passes through the eztrusloa 
orifice 34 into the extrusion chamber 3f, past 
the sheet-forming lips 32, from whidi it emerges 
in the form of a plastic tube which is therecqxm 
ssdit and laid open into the form of a dieet. by 
55 means ctf a rotary slitter 48. 

The sheet-forming operation is. more 
dearly illnstrated in Pig. 2. It wlU be seen that 
the material,emerges from the extrusion dieet- 
formlng Ups 32 in the fonn of a plastic tube and 
00 this is almost immediately spUt by the sUtter, 
the edges of the sheet thus formed dropping away 
from both sides of the mandrel 38 and thus being 
laid more or less fiat as It passes to any desired 
mechanical or other iint«hing operation. It may, 
65 tor examplr, be desired to calender the sheet or 
perform some other opezation thereon to give it 
varying appearance or otherwise change its char¬ 
acteristics. A machimtam Awam 

at the extreme zitfbt <ff Pig. 1, the function of 
70 whidi has been r eferred to abc^ 

While we have found it coDvcnIeDt to illnstrate 
our invention by reference to a giedfir. form of 
‘ Bidding operation, it is to be un d er st oo d that 
our inrention isnot Umited to this partiealar tsrpe 
n of proc e s s , since in its brooder oiport^ It com- 
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ponttedtj the COM inlxing method. tteinatetM the extroskm moMIng of oeDnlose Acetate in ac* 
may be aab s eqoentiy aQowed to'eame to atmos- coniance 'with our Invention the eztziislon tern- 


pheric temper a t u re and even stored in scftahle 
. containers for fu t ur e use. Ih this connection we 
5 wish to point out that the terms *'dlxeet moM- 
Ing** or **dlieet extrusion** as used herein refer 
to processe s in irtiidi no hot ndttng or tneading 
or other heat treatment of the plastic material 
precedes the molding step. ' 

10 As indicated above, our process is broadly ap* 
phcable to the manufacture .of plastic products 
by the extrusion, inleetlon molding or open 
molding methods. One of the' outstanding fea¬ 
tures of the process is the fact that an hot rolling 
15 or Imeadlng operations are avoided. In accord- 
aiMe with the Invention, all that is necessary Is 
merely to thoroughly mix the plasticizer with the 
cellulose organic add ester material at a low. or 
relatively low. temi>erature and then directly 
20 mold the plasticized mass. By operating In ac¬ 
cordance 'With this iMTOcedure. we are enabled, hot 
only to use the solvent pla^cizers which have 
hitherto been considered entirely unsuitable for 
molding processes, but also are enabled to carry 
25 out the actual molding op^don. whether by 
extrusion or otherwise, at temperatures which 
are definitely below the decomposition jMint of 
the cellulose ester in question. For example. In 


perature may be kept down to. or bdow, 200* C.. 
whereas in accordance 'with prtor art practice in- 
volving the use of non-solvent plasttdzers. the 5 
required temperature often runs as high as 
280*-300* C., which often gives rise to decom¬ 
position and dlsc61oratl(xi of the jdasdc. 

By our process we are enabled to obtain a clear 
uniformly and homogeneously plasticized prod- lo 
uct free from an blotchiness, diseoloratlon. un¬ 
evenness. or other defects. 

What we claim is: 

1. The process of forming plastie luoducts 
which comprises incorporating dimethyl sht^- ]5 
ate with finely divided crilulose acetate at a tem¬ 
perature of 0* c. to 15* C. and then directly ex¬ 
truding the plastldzcr material at a temperature 

of not over about 200* C. 

2. The process of forming plastic products 20 

which comprises Incorporating dtmethylv.phthal- 
ate with finely divided crihilose acetate at a tem- 
I)erature of 0* c. to 15* C. and then directly mold¬ 
ing the plastic material at a temperature of not 
over 200* C. o-. 
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3 Claims. 

This invention relates to processes for the 
manufacture of sheeting from thermoiAastic ma- 
' terials and more particularly to processes for 
J the manufacture of relatively thin sheets from 
thermoplastic molding compounds including cd- 
' lulose esters and ethers such as cellulose acetate. 
. celldose acetate-propionate, methyl, ethyl and 
' benzyl cellulose and other organic derivatives of 
' cellulose, and other thermoplastic molding com- 
‘ pounds such as thermopla^ic resins which are 
suitable for use in the manufacture of laminated 
glass. 

I While various processes and different kinds of 
apparatus for extruding thermoplastic sheeting 
are known to the extrusion art. the fact remains 
' that the sheeting produced by such processes for 
use in laminated glass is not as uniform as is 
desired In re^)ect to physical and optical char¬ 
acteristics. Among the causes of the imdesirable 
' characteristics of the sheeting heretofore em- 
Idoyed. are the presence of strains introduced 
during the extrusion processes, which may be fe- 
I leased after the iATninat<>ri glass is finally made 
and cause distmtion of the plastic layer and pro- 
' duce unsightly bubbles or **blowlns'’; and the 
' presence of residual low boiling solvents which 
curing will not remove and which often vaporize 
and form bubbles or *'blowins’* between the glass 
laminatimis and enhance the release of the 
strains. In some instances, although the physi> 

' cal rtimMMdnnit of the sheeting are acceptable, 
the density and composition of different sections 
of the sheeting has sufficient variance to disad- 
vantageously affect the resistance and optical 
pn^erties. 

As described In the expending application Se¬ 
rial No. 127.664, filed Frimiary 25.1937 now Pat¬ 
ent 2477 . 66 O of October 31, 1939, of which this 
abdication is a continuation in part, one of the 
present inventors has jointly invw^ a process 
and apparatus by which a markedSy improved 
thermoplagtlc sheeting can be produced from 
solvent-free thermoplastie compositions. This 
sheeting, however, before being p rocessed be¬ 
tween sheets of glass to form laminated ghiss is 
not of high transparency and hence the precise 
appearance of the final product could not be too 
wen tw^**** until the pressure of the lami¬ 
nating operatlan riianges the sheet to a more 
transparent form. TQie present invention is a 
further improvement in apparatus and process 
and pennttB the production of a highly transpar¬ 
ent aotvent-fiee sheeting having additional diar- 
acter ist i ci even more soltahle for laminated glass 
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An object of the jHOsent invention is an im¬ 
proved substantially uniform andl low-shrinking, 
highly transparent, solvent-free ^eet, which is 
adaptable for use in mairing ’ lamli^ted glass. 

5 Another object of the invention is an improved 
method for producing a thermoplastic sheet of 
hi^ transparency having substantially uniform 
dimensiozis with a low-shrinking I coefficient and 
a xiniform density. j 

10 A still further object is a method of forming 
thermoplastic sheets having a rhiniTnnin of re¬ 
leasable strains. 

Another object is a method foi[ regulating the 
surface of the sheeting prior to finishing. Other 
15 objects will appear hereinafter. I 

In accordance with one feature of the present 
invention these and other obje^ are attained 
by feeding a substantially unifoijm amoimt of a 
suitable thermoplastic material to a plurality of 
20 screw conveyors connected in series which are in 
turn connected by suitable condmts with an ex¬ 
trusion die. In passing througl^ the first screw 
conveyor the material may be cooled to prevent 
gumming of the material adjac^t the place of 
25 entrance, and it may be suitab^ heated when 
passing through the remaining <»nveyors at the 
same or different temperatures. 

In accordance with another feature of the in¬ 
vention the jdastic composition is fed at a uni- 
.*10 f<»in rate through the apparatus by being first 
Introduced into a screw conveyor having a con¬ 
veyor screw with a conical portion adjacent the 
input end and an extension ther^ comprising a 
cylindrical portion for conducting the composi- 
35 titm toward the extrusion die. 'phe conical por¬ 
tion of the screw may have blades of varying 
pitch and the cylindrical portion of the screw 
may have blades of a constant pitch. In this ar¬ 
rangement the chamber houslngl the conical por- 
40 tlon of the screw may be cooled to prevent gmn- 
xning of the material adjacent ^e feed opexilng 
and the chamber housing the cylindrical portion 
of the screw may be heated to dhange this com¬ 
position to a plastic state. 

45 Another feature of the invention is the em- 
j4oyment of one or more removable screens in the 
path of the flow of the plastic njiaterial. through 
the extrusion apparatus for subdividing, mixing 
and screening the material wheiteby a plastic of 
50 a uniform density and free from [extraneous mat¬ 
ter is obtained. A further advantage of sodx 
screens is that'they permit Increased extrusian 
speeds owing to the more uniform conristmey 
of the plastic composttlon and materially reduce 
65 shrinkage in the final product ' 
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In accordance with another feature of the In¬ 
vention, the plastic composition is forced through 
a fan or V-shaped distributing chamber having 
therein a centrally ixjsitioned distributor of simi¬ 
lar shape, whereby the thickness of the onflowing 
plastic is reduced and its width gradually in¬ 
creased to correspond to the width of the slot 
die orifice. A related feature are mixing cavities 
one of which is positioned after the core and be¬ 
fore the screen and one of which is posi¬ 
tioned after the screen to commingle the plastic 
before it passes to the die orifice. 

Another feature of the invention is the method 
of vertically extruding the plastic sheet and im¬ 
proving the surface thereof without exerting sub¬ 
stantial tension thereon. ' 

Still another feature is the extrusion and sur¬ 
face conditioning of the sheeting in a tempera- 
ture-contrdled chamber. 

The Invention will be more clearly understood 
from the following detailed description with ref¬ 
erence to the accompanying drawings in which: 

Fig. 1 is a diagrammatic view in elevation of 
the preferred form of our improved apparatus 
for the production of thermoplastic sheeting; 

Fig. 2 is a diagrammatic plan view of an alter¬ 
native arrangement of the feeding mechanism for 
the apparatus showing a conical feed screw posi¬ 
tioned at right angles to a cylindrical feed screw; 

Fig. 3 is a plan view showing the structure of 
the screens employed in the apparatus; 

Fig. 4 is an elevation of the screen in section 
more clearly showing its structure; 

Fig. 5 is a diagrammatic view in elevation 
showing the extruded sheet being conducted verti¬ 
cally away from the die orifice and being- ironed 
by a plurality of rolls in an enclosed heated cham¬ 
ber; 

Fig. 6 is an enlarged diagrammatic plan view of 
the V shaped distributing chamber and the V 
shaped distributor member taken on the Une 6—6 
of Fig. 1 and showing a section of the com¬ 
pacting cavity, the final screen and the die block; 

Fig. 7 is a plan view of the die head showing 
the die orifice and the position of the cooling 
chazmels; 

Fig. 8 is a side elevation of the die head show¬ 
ing a portion of the distributor member taken on 
the line 8-^ of Fig. 7; 

Fig. 9 is a view of the output end of the dis¬ 
tributor member showing the distributing and 
sun>orting vanes, and; i 

Fig. 10 is sux alternative arrangement showing 
a diagrammatic plan view of two separate extru¬ 
sion screws (broken away) cooperating to force 
the plastic through a wider extrusion die (as 
indicated by the broken portion). 

Referring to Fig. 1 there is shown an extru¬ 
sion apparatixs for the continuous production of 
thermoplastic sheeting comprising a conveying 
casing 12 having a chamber 13 in which is suit¬ 
ably positioned a screw convejror 14. There is a 
nopper like opening II positioned in the upper 
side of the cakng 12 through which the thermo¬ 
plastic material II may be introduced into the 
conveyor in uniform amounts. A suitably plasti¬ 
cized cellulose organic derivative composition, de¬ 
void of volatile solvent, such as described in the 
copending Blackard and Waterman application 
Serial No. 127,660 may be employed for making 
sheeting in the present apparatus or volatile sol- 
vent-free thermoplastic resins such as those dis¬ 
closed in the copending Qmble et aL applics- 
tion Serial No. 147.934 or other suitable thermo¬ 
plastic resins may be employed. The most satis¬ 


factory operation of the present apparatus is de¬ 
pendent on the delivery to the hopper 11 of uni¬ 
form amounts of theromplastlc material The 
12 has a heating jacket 18 formed by the 
S double walls If and IT through which cooling 
and >wftting fluids may be passed, the conduct¬ 
ing pipes not being shown. It will be noted that 
^<<"g 12 and chamber IS Initially are of a coni¬ 
cal form which tapers to a longer cylindrical por- 
10 ticm. The screw 14 has a conical portion It and 
a cylindrical portion It which operate in the 
respective conical and cylindrical portions of the 
chamber. The shaft 21 has an internal chamber 
22 to which suitaUe or cooling fluids may 

15 be conducted by pipe 22 and removed by pipe 24. 
Ihe shaft 21 is suitably journaled in the end of 
the casing at 28 and the screw 14 is rotated by 
a suitable motive force being applied to pulley 
21 which is mounted on the shaft 21. The rota- 
20 tion of the screw 14 conveys the plastic through 
the heated chamber It and the ou^t opening 
2t. The feed screw 14 may have the conical 
and/or cylindrical blades at a constant or vari¬ 
able pitch, or any suitable combination of the 
25 two. 

If desired, the screw conveyor mechanism may 
be composed of two interconnected screw cham¬ 
bers. one of which contains the conical screw 
and the other the cylindrical screw. This ar- 
30 rangement will permit greater variability in beat¬ 
ing or cooling the screws and also then may be 
rotated at different rates. Such an arrangement 
is shown in Fig. 2 where the two screws are posi¬ 
tioned at right angles to each other. As shown. 
35 in this figure the conical screw 91 is mounted in 
chamber 96 in the conical casing 92. its shaft 92 
being suitably journaled in end of the at 

94. The casing 92 has cooling jackets 95 formed 
between the walls thereof for initially coohng the 
40 plastic material which is introduced into the 
chsunber 96 through an opening similar to open¬ 
ing II in Fig. 1 not shown in the drawings. 
Chamber 96 of casing 92 Is suitably connected 
with chamber 97 of casing 99 to which conical 
45 screw 91 conveys the cooled plastic composition. 
Casing 96 also has double walls which form a 
heating jacket 99 for the casing. In chamber 97 
is positicmed cylindrical screw 100 having its shaft 
102 suitably journaled in the end of the casing 
50 at 104. The screw and chamber is shown broken 
away at 101 and 102 it being understood that 
this device can be used to replace the screw 
conveylzxg system, shown in Fig. 1. It will be 
understood that the two screws can be rotated by 
65 any suitable motive force being applied to the 
re^^ecUve shafts. In the event an unusually wide 
sheet is desired, a feeding arrangement such as 
shown in Fig. 10 can be emidoyed. As shown in 
the drawings a double feeding mechanism having 
QQ a pair of cylindrical screws 107 and lOt mounted 
in a jacketed los feeds the thermoplastic 

material to a compacting chamber 111 from 
whence it is forced vertically upward thru die 
112. It win be understood that either of the 
G 5 alx>ve described arrangements of the conical 
screws can be associated herewith. As the plastic 
material 10 is forced out of the chamber 12 it 
passes thru screen 27. This screen 27 is mounted 
on an annular supporting member 80 which is 
70 suitably attached to flange 29 of ««i«g 12. 

A tsrical screen assembly st r u ct ur e is shown 
in more detail in Figs. 3 and 4. As shown in 
these flgures the assembly comprises a plate 71 
having a pluraUty of apertures 72 therein. A 
75 heavy screen 72 is placed against plate 71 and a 


finer aereen H is placed agalost the heavy screen a uniformly dense mass. When it passes thru 
IS. These screens and the x^te are hdd to- the s c r een it it again becomes com i pa^ted in cav- 


gether in any sultalde manner, for example, by 
^ding. The assembly is then inserted into the 
recess Ti of the screen supporting member 80. A 
gasket 7T may be placed between the screen as¬ 
sembly and the shoulders of the supporting re¬ 
cess Ti. 

We prefer that the distributor be operated with 
a idurality of screens of decreasing flneniws when 
operating on semiplasttcised or mechanical mlz- 
tjures of fine particles of cellulose ethers, esters 
or resins and their respective plastidsers. The 
screens give the mixing necessary to deliver a 
uniform plastic to the orifice required for the 
production of a uniformly gauged sheet of ex¬ 
tremely low shrinkage. 

! An elbow conduit 82 having double walls. 88 
and 84 forming a henting jacket 8i is attached 
on its fiange 80 to the screen sunxrt 28 and in 
turn supports on its fiange 81 in a vertical posi¬ 
tion a second annular screen support member 88 
containing a screen 8T. This is of a general con¬ 
struction as Just described in cormection with 
3 and 4. 

Mounted on the screen support member 88 by 
its fiange 88 is a V-shaped distributor casing 41 
having a chamber 42 therein. The casing 41 
has double walls 48 and 44 which form a beat¬ 
ing Jacket 48. Heating fiuids can be conducted 
therein by conduits not showii. Within the 
chamber 42 is positioned a V-shaped distributor 
member 46. the purpose and construction of 
which will be expired hereinafter. The upper 
end of the has a square U-shaped portion 


ity 80 before it is extruded thru the ^ 

The operation of the distributor 48 and com- 
5 pacting cavities 48 and 88 as well as uib petition 
of the die blocks 83 and 84 may be clarified by 
referring to Figs. 7 and 8 in which timilar nu¬ 
merals represent similar parts. I 
The distributor may be ojwrated without mix- 
10 ing screens especially in cases in whijeh the feed 
consists of thoroughly preplasticlsed material 
which does not require the additional mixing 
given by the screen to produce unifoiba sheets. 
Referring to Fig. 5 there is shown Ian enclosed 
15 heating and Ironing system for further process¬ 
ing the extruded sheet. The heating land ironing 
system comprises a chamber 18 formed by cas¬ 
ing T8. Heating coils 81 are mouhted at the 
lower extension of the easing adjacent the outlet 
20 orifice 19. The casing 18 fits over the extrusion 
apparatus as shown at 82 the^y preventing sub¬ 
stantial cooling of the sheet before it is ironed. 

The sheet 88 on leaving the orifice|88 is drawn 
vertically up over the guide roll ^7 and be- 
25 tween a pair of drawing rolls 88 ipd between 
the plurality of ironing rolls 89. which are mount¬ 
ed one above the other. The ironing rolls 89. 
which are hollow, may be suitably heated 
conducting heating fiuids thereto as wellknown 
SO in the art. The sheet is then wound up on a 
wind-up roll 88 mounted on a base M or may be 
otherwise processed. I 

For the cemtinuous production at a thermo¬ 
plastic sheet, substantially uniform! amotmts of 
35 the thermoplastie composition 10 lis regularly 


41 of a length approximately equal to the de- 
siied width of the extruded sheet. A third an¬ 
nular screen support 48 in which a screen 82 
is positioned, is mounted in the U-shaped por¬ 
tion of the casing. The space 49 beneath screen 
82 serves as a place wherein the onfiowlng com¬ 
position can commingle and be compacted into a 
dense mass. Above the screen assembly 82 is 
positioned a pair of die blocks 88 and 84 forming 
a slot orifice 88 and a cavity 80. The die blocks 
contain a pair of tubes 88 positioned adjacent 
the orifice 88, through which heating or cooling 
'fiuids can be passed to regulate the temperature 
of the die. The extruded sheet is shown at 88. 
The screen 82 seixarates cavity 80 from cavity 48 
and both of these cavities pomit the onfiowlng 
plastic to and become compressed, as 

' win be further explained in connection with the 
(q;)eratlon of this device. 

The V-shaped distributor casing 41 and the 
distributor member 48 as wtil as the associated 
screen and die members is more clearly shown 
in Fig. 6. As Shown in these drawings, the 
' distributor member 48 co m pri s e s a solid metallic 
' member having a plurality of suppor t in g vanes 
88 positioned in sfacti. rtiation about its sur- 
' face. This member 48 is placed in the chamber 
' 42 of the di strib uto r casing 41. The rhamber 42 
; is thus res t rict e d to the space be t wee n the vanes 
' 88 and to the space between body of the member 
and the wan of the casing. The output end of 
the distributor 48 is shown in Fig. 9, the end 
of the distributor hsvlng the form of an tion- 
gated strait edge M. It win be evident from 
these drawings that the vanes 18 act to spread 
the thermoplastie fom p osltfcm out to a widtti 
a x m roTlma ttiy equal to the length of the ex- 
trusioB slot H. As the thermopiastie compoti- 
tkm flows into cavity 41 it becomes cwn p roM sd 
‘a^dnst s cree n n and therefore is oompar t nrt into 


Introduced into the hopper 11 of tl» ax^aratus 
shown in Fig. 1. m general, the atoount should 
be substantially eqizal to that extruded from the 
die. Any suitable measuring device which op- 
40 erates to deliver uniform charges to the hopper 
11 may be employed. For example, a drum feed 
mechanism such as disclosed in Paejk U. S. Pat¬ 
ent 2,035,735 or a vibrating weighW pan ar¬ 
rangement as shown In the copending applica- 
4 .-, tion Serial No. 127,664 now Fatekt 2,177,660. 
This feeding apparatus can be operated in syn¬ 
chronism with the conveyor s cr e ws jby any s^t- 
aUe manner known iu the art so as to regulate 
the amounts fed to the aj^paratus ih accordance 
M) with the amount of sheeting being icontlnuonsly 
produced. I 

Assuming for the sake of illustration that the 
apparatus is charged with materiall and a sheet 
has been formed as shown in Figs. |1 and 5, one 
A.^ may continuously produce such a sheet by caus¬ 
ing screws 14 and 18 to tom by a {motive force 
acting on pulley 28 and fiuid such as 

steam or hot water is pomltted to flow* through 
the heating Ja^ts IS. 81. 48 arid 88 of the 
Hii apparatus and cold water through the hollow 
screw shaft 28. As the screw revolves, the ther- 
moplastie composition Is forced along through 
the heated chamber IS and becomes soft and 
plastic. The length of the diamber may vary 
S 5 within suitable limits, in general, I it should he 
long enough to provide sntBcient beating surface 
at a req ui red temperature, to softek the compo¬ 
sition so that it win pass throu^ the a eree n 
21 without too much rrtiitanre The oontlnDoas 
70 rotations of the s crew s will force the plastle 
oompoattions thronidi the a eree n 21. This aereen 
will remove extraneoua matter auc^ aa dirt and 
other foreign bodies which may have been acci¬ 
dently inoorponted 
78 c o mp e tit ion and win also further 


[vide and 
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mix the composition. After screen 2t 

the screoied composition is forced along by the 
continuous revolutions of the screws on the col¬ 
umn of plastic material through the heated 
chamber S2 and up through screen ST where ^ 
any remaining lumps of plastic material are 
held back tmtil they are soft enough to be 
pushed through the screen. This screen also 
takes out additional impurities and further sub¬ 
divides and mixes the composition. On passing lo 
screen ST. the onflowlng plastic is again subdi¬ 
vided as it comes into contact with the V-shaped 
distributor member 48. The thermoplastic ma¬ 
terial is thus spread out into a flattened thin 
layer aroxmd the distributor member 48 and is is 
thus exposed on the outer side to heat directly 
transmitted from heating Jacket 45 and on the 
inner side by heat transferred over the support¬ 
ing vanes 58 to the main body of the distributor. 
The distributor 46 as shown more clearly in Fig. :;i> 
6 . aided by the radial vanes 58 spreads the 
plastic material into a wide area and as will be 
clear from Fig. 9. the material flows off the oppo¬ 
site end of the distributor in a form approaching 
that of a thick sheet. This material now is fur- is 
ther commingled and compressed in a chamber 
48 from whence it is forced through screen 52 
which further mixes and Alters the material. 

It then is finally commingled in cavity 50 Just 
below the die orifice and is then forced out of 30 
the die thru the orifice into a thin sheet 66 . It 
will be understood that the different screens may 
be constructed exactly the same or the last two 
screens may be of progressively smaller mesh 
than the first. The screen assembly may be suit- 3 :. 
ably arranged so that the screens can be easily 
withdrawn and the foreign materials collected 
in the screen and adjacent the screens can be 
removed from the apparatus from time to time. 

The vertical up draft extrusion is of particular ut 
advantage in the production of thin sheets which 
have a tendency in the case of horizontal extru¬ 
sion to sag. The sheet can be extruded verti¬ 
cally down in which case the minimum draft 
which is placed on the sheet is equal to the 45 
weight of the sheet hanging between the orifice 
and the next point of support. 

If desired, this sheet, which is conducted away 
from the die without substantial tension being 
exerted thereon, can be wound directly on a spool .vt 
not shown in the drawings. Such a sheet mav 
be further processed according to the method 
described in the copending application Serial No. 
127,663. now Patent 2.177,659. 

However, in accordance with the present inven- 55 
tion we prefer to process the sheet in the appa¬ 
ratus shown in Fig. 5 associated with the extjm- 
«ton die nozzle. As shown in these drawings the 
extruded sheet on leaving ,the vertical extrusion 
die is conducted over guide roll 6T and between a (t<i 
pair of driving rolls 68 which are driven at a 
rate less than that which will produce a stretch 
or strain in the sheet. The sheet 66 then passes 
between the plurality cf ironing rolls 69 in such 
a manner that opp^te sides of the sheet will 05 
contact alternate rolls and so that both sides of 
the sheet can be ironed during one passage of 
the sheet through the system. The ironing rolls 
89 are suitably mounted so that the distance 
between them can be regulated to prevent too 70 
severe bending of the sheet as it alternates be¬ 
tween opposite sides of the rolls. The ironing 
rolls 89 are mechanically rotated at a rate which 
will not produce a stretch In the sheet. They 
atoo may be internally heated In any aoltaUe 75 


manner known to the art We have found that 
this ironing treatment will change the sheet from 
a translucent form in which form it is extruded 
from the die to a highly transparent form which 
can be employed in laminated glass without 
further operations to Increase its transparency. 
On leavirig the final ironing roll, the sheet 88 
is conducted thru opening T9 to a ^dndup roll 
88 motmted on support 84. This windup roll 
may be driven by any suitable motive force, not 
shown, and is rotated at a rate less than that 
which will exert substantial tension on the rolls. 
The ironing operation also Improves the smooth¬ 
ness of the sheet and in a slight degree Improves 
its thickness. As shown in Fig. 5. the ironing 
rolls are positioned in an enclosed heated cham¬ 
ber whereby the temperature of the sheet is 
maintained sufficiently high to prevent substan¬ 
tial cooling of the sheet before it comes in contact 
with the heated Ironing rolls. If desired, the die 
blocks 53 and 54 may be maintained at tempera¬ 
tures above or below the temperature of the 
sheet. 

As Indicated above, we have fotmd that by 
both conducting the extruded sheet away from 
the die and processing it in a manner which does 
not exert substantial tension in the sheet, sub¬ 
stantially no releasable strains are introduced 
into the sheet. 

The chamber is suitably heated by the heating 
coils 81. The temperature of the chamber can 
be maintained substantially constant since the 
outlet opening T9 through which the sheet passes 
to the windup roll is of a narrow width. 

The temperatures employed in this extrusion 
apparatus are substantially as follows: The tem¬ 
perature of the extrusion chambers are gen¬ 
erally between 130 to 160“ C. The distribu¬ 
tor chamber is maintained at a tempenture 
of from 120 to 150“ C. and the ironing tem¬ 
peratures are 60 to 170“ C. The temperature 
of the enclosed ironing chamber is approxi¬ 
mately from 50 to 150“ C. On the thinner 
sheets such as .015 inch these temperatures would 
be somewhat lower on accoimt of the heat trans¬ 
fer being lower at some points and higher at oth¬ 
ers. In general the temperatines would all be 
lower in case of the resins which are normally 
not self supporting at room temperatxires. 

The employment of our invention in mftiring 
thermoplastic sheeting permits the production of 
a continuous sheet having Improved low shrink¬ 
age characteristics and surface characteristics as 
well as Improved optical properties. Owing to 
the multiple screening of the material at tem¬ 
peratures at which colloidization takes place be¬ 
tween the cellulose ester or resin base material 
and the plasticizer, a more homogeneous com¬ 
position which is free from pieces of the original 
granules and particularly free from dirt and 
other foreign particles is formed into the sheet. 
The sheet consequently has improved optical 
properties and is particularly free from igmAii 
areas of slightly different refraction. It also ap¬ 
pears that owing to the uniform consistency of 
the composition that the inherent tendency to 
shrink is greatly reduced. 

Since care is taken to prevent any substantial 
tensiem from being exerted on the extruded sheet, 
the shrinkage of the final product is consequent¬ 
ly relatively low. In fact the shrinkage of a sheet 
made by using the preferred method described 
above has a shrinkage as low as from 8 to 12 % 
which is well below the upper tolerance beyond 
which “blowins” occur. This figure is based on 
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! theresultsof testomadeonaxunxiberoCdUrerent proved ftnd low dirlxildng tztmspaijent thermo^ 

I tbermoplBstie dieets from which a mmple of plastic sheet which comprises extruding a vola- 

' sheeting **1 x 6** is accurate cut. 'Die sample tile aolvenUfree cellul o se (xganic acid ester com* 

, is placed on a sheet of cardboard and put in an position to form a translucent sheei. alternatdy 

' oven at 265* F. for one minute, and is then cooled 6 screening and compressing the composition dur* 
and measured for Change of dimensions. The ing the extrusion operation, conducting the ex- 

' sheet is of uniform density, tenaDe strength and truded sheet along in a manner andjat a rate less 

flexibility. Since no vola^ aotvents axe em- than that which is sulOclent to impose any sub- 

' ployed in the composition, the sheets require no stantial tension on the aheet and hbt rolling the 

. cuzlngforremovalof solvent and the sheets may, jq sheet without substantial tension being exerted 
' therefore, be immediately xised or safdy stored theremi until the sheet becomes transparent, 
for future use. 3. The continuous process of forming an im* 

We claim: proved and low shrinking tran^Ni^t thermo- 

' 1. The continuous process of forming an hn* plastic sheet which comprises extruding a vola- 

' proved and low shrinking transparent thermo* tile solvent-free cellulose acetate composition to 

plastic sheet which comprises extruding a vola* form a translucent sheet, alternately screening 

' tile solvent-free organic thermoplastic composi* and compressing the composition dmlng the ex* 

I tion to form a translucent sheet, screening the trusion operation, conducting the ektruded sheet 

' composition during the extrusion operation, con* along in a manner and at a rate less than that 

' ducting the extruded sheet along in a manner 20 ^■'hich is suflident to impose any substantial ten- 
' and at a rate less than that which is sufPcient sion on the sheet, and hot rolling tbe sheet with* 

to impose any substantial tension on the sheet out substantial tension being exerted thereon un* 

' and hot rdling the sheet without substantial ten* tu the sheet becomes transparent. | 

' sion being exerted thereon until the sheet be* ; 

comes tranvarent. 2« FREUEKICK R. Ic^lKlJN. 

' 2. The oonUnuons process of forming an Im* JOHN 8. 
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This invention relates to imiffovements in the 
treatment of plasticlsable compounds and is more 
particularly concerned with a new method for 
the production of compositions containing plas- 
tidsable compounds and plasticisers. This apph- 5 
cation is a continuation«in-part of ani>lication 
S. No. 143.940 filed Ifay 21.1937. 

According to the present invention composi¬ 
tions containing jdasticisers and p l asticisable 
compounds, for example crilulose derivatives, are 10 
produced by distributing a plasticiser substan¬ 
tially uniformly over the surface of particles of 
a idastlclMble compound which are moistened 
with a non-solvent for the compound, and the 
non-solvent is then removed from the mass by 15 
evaporation in the absence of any mechanical 
working. In this process the physical state of 
the plasticisable compound is substantially un¬ 
changed after the distribution of the plasticiser 
and removal of the non-solvent, and it remains. 20 
for example, in its original flaky or fibrous con¬ 
dition. Further, the bulk density of the mixture 
of plasticisable compound and plasticiser, i. e. 
the weight of unit volume of the mixture, is. in 
general, not substantially greater at this stage 25 
than the bulk density of the original jdastlclsable 
compound. For example, if the bulk density of 
the fiaky or fibrous cellulose acetate is about 3-4 
grams per cubic Inch, then that of a mixture 
of cellulose acetate and plasticiser prepared as so 
above is about 4-5 grams per cubic inch, whereas 
that of the plasticised cellulose acetate masses 
usually produced is of the order of 12 grams per 
cubic inch. 

The non-solvent, which is preferably water, is 35 
emplosred in an amount Just sufllcient to moisten 
the crilnlose derivative or other jdasticisable 
compound, and may be present for examine in a 
proportion of 59-150%. and especially 100-130%. 
based on the weight of the plasticisable com- 40 
pound. Examides of organic non-solvents which 
may be employed are i s op r opy l and other ethers, 
benzene, toluene and other hydrocarbons and 
ethyl alcohol and other alcohols. 

hx carrying out the process of the present in- 45 
ventlon the desired amount of water or other 
non-solvent may. for example, be mixed with 
ceSnlose acetate or other plasticisable compound 
in a suitable apparatus surii as a Werner- 

pfleiderer mixer, and a liquid plasticiser then 50 
run in slowly in the form of a thin stream or 
coarse quay on to the compound while it is 
beingmized. If a totally enriosed mixer is used, 
the plasticiser may be introduced in the form 
of a Texy line qpray without substantial loss of 55 


plastldser. The mixing may oe continued for a 
short time, say for 5 to 10 xninutes. after the 
addition of the jdastidser, tb ensure that the 
plasUciaer is distributed unifoz|mly over the sur¬ 
face of the moist particles. It )s. however, essen¬ 
tial according to the present invention that the 
actual application of the plasticiser to the sur¬ 
face of the plasticisable compoimd shall te ef¬ 
fected substantially unlformfy so that no local 
excess of plastldser occurs at any stage. Any 
mixing effected is essentially fbr the purpose of 
exposing fresh surfaces of plasticisable compound 
to the plasticiser being applied, and not in an 
attempt to secure uniform distr^ution by mixing 
together portions of plastidsabte compound free 
from plasticiser with portions containing an ex¬ 
cess thereof. I 

Instead of distributing the plasticiser over the 
Jdasticisable compound in a znhier as is described 
above, the moist plasticisable cbmpound may be 
spread out in a thin layer, for example about 
in t h ic kn ess, and the idftsticlser may be 
sprayed on to it. During the spraying the plas¬ 
ticisable compound may be turned so as to assist 
in the uniform distribution oi the idastidser. 
The process can be carried out! continuous^ by 
spreading the jdasticisable compound in a thin 
lasrer on to a moving belt and spraying the plas¬ 
ticiser on to the layer of compound as It travels 
past a fixed spray. The belt carrying the mix¬ 
ture of plasticisable compouncl and jdastidser 
may be passed through a chamber in which the 
non-solvent is evaporated and the mixture may 
subsequently be removed from the belt and sub¬ 
jected to any further treatment which may be 
required. Thus, where it is deslied to obtain the 
ju^uct in the form of a powdek. the plasticised 
product may be ground, for example in a mni 
of the swinging hammer type. 

Solid plasticisers may be distributed in cellu¬ 
lose acetate or other plasticisable compound by 
the process of the present invention. Thus, they 
may be dissolved in a highly volatQe solver^ for 
example ether, and sprayed on to the moist cel¬ 
lulose acetate or other plasticisable compound in 
a mixer, the volatile solvent bieing allowed to 
evaporate. durtDg the spraying, i The proc e s s is. 
however, particularly suitable for the incorpora¬ 
tion of liquid plasticisers. . 

Pigments, dyes or fining materials may be in¬ 
corporated at any suitable stage of the operation. 
For example they may be incorpiorated with the 
cdlulose acetate or other plasticisable compound 
before damping with non-aoIventJ 

The accompanying drawing djagrammatically 
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iZiQstrmtes a xaetbod cf caxxylDS oat tbe Invoi- The eztnisioxi madiftie is prefeimbly worm fed 

tiQQ. Acoordhiff to this method, cdlnlose acetate axid provided with cotter blades cloee to the 

or other plastlclssble compoand In the form of extrusion plate, for example an apparatus of the 

crannies is mtroduced from a hovper I Into a mlndng machine type. The orifices in the ex¬ 


mixer 2 into which water or other xum-sotvent o 
may be grayed from a lead After the xdas- 
compoand has been mixed with the non¬ 
solvent. it may be ddivered from the mixer on to 
a travdlinc continuous metal band 5. The band 
carries the materials as a thin layer beneath a 10 
spray I. supplylnc liquid plastid^. and then 
throoch a heating chamber T of suitable dlmen- 
Skoos to permit evaporation of non-solvent. Tbe 
atm o sp her e of tbe heating chamber may be 
drawn off through a line t and non-solvent re- 16 
covered If desired. A scraping device 9 serves to 
separate the residual jdastidsed material from 
the band and to lead it into a suitable receptacle 
II whax it is mdy for usei for example, as 
a molding comix)sition. SO 

A suitable formula for woridng up according 
to tbe present invention is as follows: 

Parts 

Cellulose acetate, about 40-<50 mesh-100 


Triacetin- 38 26 

China clay- 10 

Chrome 3 reIlow- 18 

Water-^-125 


all parts being by weight ^ 

The china clay and chrome yellow may be in¬ 
corporated with the cdlulose acetate before the 
moistening operation, and the triacetin is dis¬ 
tributed uniformly over the moist ceUidose ace¬ 
tate particles by one of the above methods. 35 

By this process the disadvantages associated 
with tbe direct mixing of a plasticiser with a 
plastidsable compound, showlzxg themselves more 
particularly in uneven distribution of the plas¬ 
ticiser and the formation of numerous soft lumps 4 u 
containing excess idastidser and a powdery por¬ 
tion laclring its ixoper proportion of i^asticlser, 
are avoided. Furthermore, tbe disadvantages at¬ 
tendant upon tbe introduction of the plasticiser 
in pr es e n ce of a large amoimt of water or other 4 - 
diluent are likewise avoided, i According to this 
latter known method the idastidsable compound 
is brought into the form of a slurry or suspen¬ 
sion in a non-solvent liquid, and the plasticiser 
either dissolved or suspended in this liquid. The 5 ^ 
large amount of liquid used in this method slows 
up the plasticising of the compound to an un¬ 
desirable extent and. moreover. Involves expense 
in its removal. In the method according to the 
present mvention there is very little non-solvent ^ 
to be removed and. moreover, lan efficient dlsM- 
botioD of the plasticiser may be obtained, the 
small amount of non-solvent slowing up the ac¬ 
tion of the plasticiser upon the pla^dsable com¬ 
pound and hence preventing uneven distribution qq 
of the plasticiser and formation of over-softened 
lumps. 

While the mixture of plastidsable compound 
and plasticiser obtained according to the proces s 
of the present Invention may be emidoyed. for 
example for moulding or other purposes, in any 
suitable form, for examine in the form of a pow¬ 
der as described above, it has been found that 
particular advantages are obtained If a mixture 
of the plastidsable compound and a xflastidser 70 
thoefor. which is moist with a non-solvent for 
the piastidsable compound. 16 converted into a 
powdery or granular form by extruding It through 
an extnidfin madrtne in rod-Uke form, and if 
n rcetsar y disintegrating the extruded materiaL 76 


truslon plate need not necessarily be round. 
They may. for example, be of such a shape that 
the rod-UlK products have the form of 
The proportion of non-solvent may be 50-150%. 
and particularly 100-130%. of the weisht of the 
plastidsable compound. The process been 
found to be esp»daUy valuable when the idas- 
tidsable compound is a cellulose derivative or a 
synthetic resin. 

By suitable adjustment of the conditions, par¬ 
ticularly the proportion of non:>solvent and the 
temper a t ur e of the mixture in the extrusion ma¬ 
chine. the material extruded from the 
may be obtained In the form of rods. e. g. 
having a diameter of about % of an inch, which 
break up into granules under their own weight. 
The granules may then be dried, for example 
on steam heated trasrs. The granules may be 
further broken up.after drying. This breaking 
up of rods into granules Is apparently assisted by 
the use of the cutter blades dose to and prefer¬ 
ably on the feed side of the extrusion plate of 
the extrusion machine. 

The form of the granules is dependent upon 
the shape and size of the orifices of the extru¬ 
sion plate, and may. for example, be cylindrical 
or laminar. In general it is foimd that this gran¬ 
ular form is the form most suitable for use in 
moulding operations. 

In order to obtain the extruded material in 
granular form the temperature of the mixture in 
the machine should not be allowed to rise above 
about 35” C. Thus if there is any substantial 
tendency to heating during the extrusion pxx>c- 
ess, it is desirable to employ a Tna^hinA fitted 
with suitable cooling means, for examine a water 
Jacket. 

The optimum proportion of non-solvent to 
plastidsable compoimd for the production of tbe 
gran u la r material depends to some extent on the 
particular compound and non-solvent and 
on the physical condition of the compound, e. g. 
its state of sub-division. The proportion should 
not be so great that granules formed by the ex¬ 
trusion machine are so soft that they do not 
hold their shape or so small that excessive power 
is required for operating the machine. In gen¬ 
eral the best proportion is of the order of 
10(^130% of the weight of plastidsable com¬ 
pound. The non-solvent preferably employed is 
water, but organic non-solvents such as are re¬ 
ferred to above may also be used. 

Granular material obtained as described above 
is very suitable indeed for moulding, and espe¬ 
cially for injection moulding, since in this m et h od 
a constant rate of feed to the injection cylinder 
is of great Importance and is much more easily 
achieved using granules than with a powder. On 
the other hand the mixture may if desired be 
obtained in the form of continuous rods or the 
like, which may be subsequently ground, e. g. 
by carrying out the extrusion at bi ghar temiiera- 
tures, e. g. 50-70” C. or more so that the non¬ 
solvent evaporates from the materials as they 
are extruded. 

Pigments, dyes or fnilng matArlala may 1)0 1n - 
corporated at any suitable stage of the operation. 
For example, they may be incorporated with 
cdlulose acetate or other plastidsable compound 
before damping with a non-solvent, or they may 
be added in the extrusion apparatus, th«ny h jn 
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this case it may be desirable to put the material vexit from the mass by evaporation, sjich removal 

through the extnision aiq;>aratus a second time. being effected in the absence of anyj TnorhAnirai 

' While the Invention has been described more working of the and the original i^iyslcal 

particularly with reference to cellulose acetate state of the cellulose derivative bei^ substan- 

it may be applied to the working up into mould- 5 tially unchanged. 

able form of other plasticisable compounds, par- 4. Process for the treatment of plastlcisable 
ticularly cellulose derivatives, including cellulose compounds, which comprises distributing a idas- 

formate. cellulose propionate, cellulose butsrrate. tidser substantially uniformly over the surface 

cellulose nitroacetate. ethyl c^ulose acetate and of particles of an organic derivative of cellulose 

cellulose nitrate, and methyl, ethyl and benzyl 10 which are moistened with a proportion of 50 to 

celluloses, and the various plasticisable synthetic 150%, based on the weight of the cellulose deriv- 

resins. for instance polsrvi^l acetate, polyvinyl ative, of non-solvent for the cellulo^ derivative 

chloride, polystyrene, diphenylol propane formal- and then removing non-solvent fro^ the 

dehyde resin, and other synthetic resins. As al- by evaporation, such removal bein£ effected in 

ready indicated, the method of introducing the 15 the ab^ce of any mechanical working of the 


plasticiser in the presence of a limited quantity 
of water or other non-solvent is i>articularly suit¬ 
able for incorporation of liquid plasticisers, but 
may be employed with solid jdastidsers. Exam¬ 


ples of suitable plasticisers include triacetin and 20 tidser substantially uniformly overi the surface 


dibutyl phthalate already mentioned, dimethyl, 
diethyl and diamyl phthalates. tartrates, for ex¬ 
ample dibutyl tartrate, sulphonamides. for exam¬ 
ple the isomeric monomethylated xylene sulphon- 


on the weight of the cellulose ace 


a 130%. 
tate, of 


toluene sulphonamide and the like, and triaryl 
and trialkyl phosphates, e. g. tricresyl phosphate, 
triethyl idiosi^ate and trichlorethyl phosi^te. 
' Having described my invention, what I desire 
to secure by Letters Patent is: 

1. Process for the treatment of idasticisable 
compoimds, which comprises distributing a plas¬ 
ticiser substantially uniformly over the surface 
of particles of a plasticisable compound which 


pound and then removing non-solv^t from the 
I mass by evaporation, such removal being ^ected 
in the absence of any mechanical working of the 
mass and the original physical state of the com¬ 
pound being substantially unchanged. 

; 2. Process for the treatment of idasticisable 

' compounds, which comprises distributing a liquid 
plasticiser substantially uniformly over the sur¬ 
face of partides of a plasticisable compound 


absence of any mechanical workinsj of the mass 
and the original physical state of | the cellulose 
acetate being substantially unchanged, the final 
znixture of cellulose acetate and plistidser hav- 
40 ing a bulk density of about 4 to 5 grams per 
cubic inch. j 

7. Process for the treatment ofj idastidsable 
compounds, which comprises distributing a liquid 
plasticiser substantially uniformly pver the sur- 

e which are 


' which are moistened with a non-solvent for the 45 face of partides of cellulose acet 


compound and then removing non-solvent from 
the magt by evaporation, such removal being ef¬ 
fected in the ab^ncc of any mechanical working 
of the mass and the original physical state of 
' the compound being substantially unchanged. 50 

3. Process for the treatment of plasticisable 
compounds, which comprises distributing a plas- 
^ tidser substantially uniformly over the surface 
‘ of pcurtides of an organic derivative of cellulose 
which are moistened with a non-solvent for the 55 
‘ cellulose derivative, and then removing non-sol¬ 


ticlser having a bulk density 
grams per cubic inch. 
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vent from the mass by evaporation, such removal 
being effected in the absence of anyj mechanical 
working of the mass and the original i^iyslcal 
state of the cellulose derivative being substan¬ 
tially unchanged. 

4. Process for the treatment of plasticisable 
compounds, which comprises distributing a idas- 
tidser substantially uniformly over the surface 
of partides of an organic derivative of cellulose 
which are moistened with a proportion of 50 to 
150%, based on the weight of the cellulose deriv¬ 
ative. of non-solvent for the cellulo^ derivative 
and then removing non-solvent fropi the 
by evaporation, such removal bein£ effected in 


mass and the original physical stati of the cel¬ 
lulose derivative being substantially iinrhftng -«>rt 

5. Process for the treatment of jdastidsable 
compounds, which comprises distributing a plas- 


of partides of cellulose acetate whidi are mois¬ 
tened with a proportion of 100 to 130%, based 


water. 


and then removizig water from the mass by evap- 


amldes, paratoluene sulphonamide. ethyl para- 25 oration, such removal being effected in the ab¬ 


sence of any mechanical working of the majgt 
and the original physical state of the cellulose 
acetate being substantially imchanged. 

6. Process for the treatment of j plasticisaUe 
SO compounds, which comprises distributing a plas¬ 
ticiser substantially uniformly over the surface 
of partides of cellulose acetate which are mois¬ 
tened with a non-solvent for the cellulose acetate, 
and then removing non-solvent frozb the mass by 


are moistened with a non-solvent for the com- 35 evaporation, such removal being effected in the 


moistened with a non-solvent for I the cellulose 
acetate, and then removing non-solvent from the 
Tnn5a» by evaporation, such removal being effected 
in the absence of any mechanical wlorking of the 
50 Tna5g; and the original physical state of the cd- 
lulose acetate being substantially uzichanged, the 
final mixture of celltdose acetate an^ liquid plas- 
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COMPLETE SPECIFICATION I 

T ■■■ imiincnti in or rdnting to the Moulding of ThermoplaetiJ 

Materialt 

IVV, (s«f. iTi/iro CoRTOR-ATioif, a Cor- with iiicreaiM* in the sixe of the chargl to 
•aratiM oi^oisetl under the lawn of llie be heated prior to extrortion. ” 65 

of New Jersey, Unitwl Stttt«*H of With the object of avoiding these Itlif- 
Ancrica,'of Ferry Street, Newark, ficulties whilst maintaining a high wtc 
5 iir Jeney, Unite<l States of Aineriea, of production, the present invention com- 
kfieby declare the nature of this “ contrast to the procetlure aljtove 

^Trttion and in what manner the same outlined, gradimlly and uniformly rais- 60 

p to ^ performed, to be particularly ing the moulding composition substan- 
incribed and ascertained in and by the tially to the ^uuite temperature before 
Uloi^ statement:— or while f^ing it to the place at which 

Tba iavention relates to the moulding the ^trusion pressure ia applied. It will 
d tbenuoplastic materials by forcing readily be understood that by adoplti]^ 65 
Am under heat and pressure through method the^ charge may lie disp^seil, 

a oriSce into a die or mould,, and has during the heating thereof, in a shape or 
ia its object to eliminate certain defects fonn the most suitable^ to absorb | the 
ii tbe process as hitherto practised and app1ie<l heat in a rapid and uniform 
;s extend tbe applicability of the process, manner without regard to the lixhita- TO 
The procedure customarily ailonted in tions hitherto imposed in this ret pMt 
■rb Bsoalding procesm is to place a by the extrusion step proper. For 

tbsqte of the composition in a cylinder example, in a preferable form of the 

« extrusion chamber provide<1 with a invention, presently' to be describecl in 
ns or piston and having an orifice com- detail, the moulding composition i4 fed 75 
nairating with the mould. Heating to the extrusion chamber in a coniinu- 
MBS arc provided in the walls of this ous, relatively thin stream or as a stU'ces- 
Aanber and heat is applied thereby to sion of small pieces, so that as niuel: as 
charge to raise its temperature until possible of the material is exposeil tfi the 
il-b plastic enough to bt* ioitaNl by th«* action of heating me<1iuin applied ^lon*' 80 
aai through the orifice into the mould, the path thereof. The temperatuife of 
It will i^ily be apparent, and has in fte heating m^ium may also b^ pro- 
psrtice proved to be the case, that such gresaively raised u the ma^rial 
*Pw cdpB suffers from several inherent approaches the extrusion chamber, i The 
g^TS ithges. In the flnt place, com- extrusion chamlier thus becomes nlle<l 85 
demands as to output pluev a with a charge uniformly at the reqi|usito 
write limit w the time which may be temperature, which charge is I very 
-fmt n heating each charge. This in rapidly rendered flowable on application 
^ hsi the result either that the core of of the extrusion pressure. | 

^charge is relatively cool during extru- It will be seen that the process of the 90 
if ^ fairly intense heating is present invention enables the chaxm of 
to in order to counteract this moulding composition to be brought to a 
^“■y. local overheating and decom- uniform .temperature and degree of con- 
at the periphery of the mass an* version, colloidisation, or gelotini^tion 
^ Qenewly both disodvnn- before the extrusion pressure is apblinl. 95 

Since heating and extrusion proc^ side 
hy side and independenUy, the tin^e of 
heating of the composition may h^ pro¬ 
longed, with beneficial results, wijthoul 
restricting the rate of output and the net 100 


Jpuhle to ^tack by destmetive agencies 
article —-- - 








neral also 


„ **** pndesirahle hlemislies. In 
—i/*'*’ ** immediately apparent tlmt 

a:! _*** * '. **ticles ran produce«1 «'i 
the’disadvantages ahov<* 
r*2rr* enormously "increased 


patches or over-heated and deci>mtmsed 
areas in the charge is avoided. Fnnhrr, 
this desirable result is ohtainwl |ind«*- 
pendently of the sire of the rhorgei- 195 
the present process is thus capable of pro- 
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ducing uniform and durulile moulded 
proilucU of a nuse utiolilainublc by the 
prior practice dcscrilMnl above. More- 
ov«*r, it ie evident that the output of .i 
5 inouldiug apparatUH may Ik* gnuitly in- 
creasetl by taking advantage of this 
invention, since tne pre-heatM cbaiges 
of moulding comiMisition may* Ih* 
extruded as fast as thev are fe4l to the 
10 extru-sion ckamlier witliout having to 
discontinue e.xtrusion while each tdiarge 
is heated. Again, the eliarge being .hu1»- 
stantially uniformly heate<l as it is fe«1 
to the extrusion chanil>er. free flc»w of 
15 the material through the orihev and into 
all parts of the mould is obtaintnl, even 
where the mould is of complicate<l fonn. 
The uniformly heated and freely flow’ing 
material is aim well mixe<l as it passt^s 
20 into the mould, this resulting in nn even 
quality of product. 

'W^ile any suitable thermoplastic com* 
position may be employed in the present 
process, the invention is particularly 
25 anplicahle to the mouldiuj; of theimo* 
plastic compositions containing deriva¬ 
tives of cellulose, e.g. organic esters of 
cellulose and cellulose ethers. E.xamples 
of organic esters of cellulose are cellulost* 
30 a^tate, cellulose formate, cellulose pn>- 
pionate and cellulose butyrate, wuile 
examples of cellulose ethers are ethyl 
cellulose, meUiyl cellulose and lienzyl 
celiulose. 

85 ^ The term “ thermoplastic »'om|>osi- 

tions ** as usetl herein is, liowever, 
intende<l to include comixmitions whndi 
become plastic; when heatcnl, irreH|>ective 
of whether they retain their thetmo- 
40 plastic; nature after they have ls*en one-.* 
heated. Thus, examples of ihc‘rmc>- 
plastic compositions other than organic* 
derivatives of cellulose that may l)e em¬ 
ployed in the present process are phenol- 
45 formaldehyde resins and polymerised 
vinyl compound resins, e.g. polymerised 
vinyl ar*etate or polymerisM styrol. 

M oidding ' compositions comprising 
organic derivative of cellulose will pn*- 
50 ferahly contain plasticisers or softening 
agents, for example dimethyl phthalate. 
diethyl phthalate, dimethoxy ethyl 
phthalate. the phthalate of mono-methvl 
ethers of ethylene glycol, diethyl tar- 
55 trate, dihutyl tartrate, ethyl toluene sul- 
phonamide, triacetin. triphenyl phos¬ 
phate, etc. or mixtures of two or mo^ 
of these. The nlasticiser and organic 
derivative of c^ellulose should preferahlv 
60 he in very intimate admixture, and may 
he prepared hy any snitahle methc»cls. for 
instance such as described in TT.S. 
Rpe<*iflc»atioh TTo. 1.510.770 ancl "British 
Rneeifiemtions Wos. 215,023. 240.000, nod 
65 11,201 /33 (Serial No. 421,11SV Tlie 

moulding composition may also contain 


pigments, dyes or other effeetj 
aud may be in the; form of Mwiebr, 
flakes, discs, nids, slugs, clic:e,| UbleU 


iuiy other suitable physic:al 
attain the clesirc^d results. 


H 

eilipht. 

ing material of different colou^, 
or varie^ted effects may be preidoced^ 
the moulded product. | 

An importeut advantage of the intiv 
tion is that it renders possible! the mek 
extrusion or injection iijp^hlinv 4 
IKiwders (‘omprising org^ic dc*rivatim 
of cellulose and plasticdser iiT intiuui, 
admixture* hut which have nol lic«>a p,„ 
viously colloidcd or gelatiniseji] willi th 
aid of volatile solvents or by[inc*aR:« J • 
heat, since the heated feeding dcTint 
are readily adapted to cause sqch posds 
to_ become colloided or'gelatinised. lifa, 
wise such powders may contai^ rellaW 
acetate that is not soluble in lU'etoDf. fc 
example the so-called chlorof^nn-iioUVt 
cellulcMe acetate of high acetyl valur. 

Tlmre may also be iibtained jmotflfd « 
variegate<l effects by intnxluring a r* 
hination of moulding powders with van- 
ing degrees of plasticity as regulated k' 
the amount of plasticiser. 1 In otte 
wonis, one colour may hkve nm 
plasticiser than another colouij and hfm 
flow more readily, thus effecting the m 
figuration desi^.^ One manner d 
accomplishing this is by means of two* 
more feeding devices conncct^l with tk 
same extrusion chamber. These m 
weirk in synchronism. fee<ling_ diffenif 
types of materials at different!time intif 
vals, thus proilncing a stratifieil effert ■ 
the chamber. It is possible! to matsi 
<*olonr configurations in this nianner. 

In onler to obtain the l»est jresults. tW 
moulding composition should! preferaw 
be heate<l. imme<liately pri^r to hrig 
fed into the chamber from ghieh its 
extruded into the die or mould, to i«* 
a temperature that it is qp'*^ . 1 *^ 
throughout and flows upon applies^ 
of a moderate degree of prewuie. ^ 
temperatnres required for attaining tw 
result* will vary with the conhpositios * 
the moulding composition ! and w 
amount of plasticiser present, being 1 ^ 
the greater the proportion of| pisstnw 
These temperatures will he of 
of 250* to 400* F. a21* to C.V 
Bv way of example, the foljlowinff^ 
portions of cellulose acetate te plsstir*^ 
in moulding compositions are given:" 
EsufFi* 1. I 

bv 
■ irt» 

1 ?'* 

12 .5 . 


Cellulose acetate 
Triphenvl nhosohnt<> 

THmethvI phthalate - 
Mivtnr*' of ortho- and 

ethyl toluene snlphonamide • • 
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£xahplb 2. 


Parte 
by weiglit 
](^) 


OUttlotfe astute - * 

Mixture of tnplieuyl phos¬ 
phate and tri-cresyl phos¬ 
phate " " 

phthalate of uiono- 

Biethvl ether of etliylent* 

rivcol • - - • 30 

4 %ull amount of stohilisiT, prefrr- 
ihij of banc character such as area or 
fjfium naphtheiiate, may Ik* imorpor- 
itfd in the above formula, to offsi't any 
jerel^ient of acidity during the 
■oulding. 

If desured, pigmenta may Ik* added to 
the above compoaitions. for inatance t<i 
(•eh 100 iwrte of celluloae acetate there 
mgf be added 55 parte of talc and 10 or 
■on parts of, for example, titanium di¬ 
oxide, ■DC oxide, or carix>n black. 

For tbeae formulae which contain 45 
parti of plaaticiaer i>er 100 parts of cellu- 
\m acetate, and form protlucte of 
aemal bar^CM, the temperaturea of 
hoatiag may he 260* to 330* F. For .a 
•ofter formula containing say 50 parts of 
plsatidaer per 100 parts of celluloa** 
aretate, lemtr temperaturea may he uae<l. 
wbetesa for a hard fozumla, containing 
aaly 30 parts of plaaticiaer per 100 parts 
sf erQulw acetate, higher temperatures 
Till be required. Preferablj’,^ the heat- 
Bg of the thermoplastic material is don«* 
is a closed chamlM*r or device in onlcr to 
i^miae loss of plasticiser b 3 r volatilisa- 
tioa. Thus, the themioplaatic conipoai- 
Jh* either ulr«*ai 1 y c<»nvcrte<l. gt*latiii- 
Htd, or oollmded and in the form of chips, 
or diet*, or even in the f<»rm of 
ueeonverted powder or particles, may be 
mtveyed through a heate<l chamber or 
^'▼ice so as to be progressively raised to 
•w required temperature. The material 
thus pre-heated to a substantially uni- 
temperature throughout may then 

• fed directly to the extrusion chaniWr 

which it is forcetl thnmgh the 
or orifices into the mould, 
accompanying drawings illustrate 
fjwns of extrusion apnaratus whi**h 
been found particularly suitable for 
•te pvpose of the invention. 

* * fhe drawings:— 

• ^3^*1 ia an elevational view.^ partly 

of an assembly comprising o 
■®*jjt, extruding device, and a heate«l 
conveyor for feeding moulding 
•^wsition thereto, and 

slten^ 2 is a similar view of an 
fonn of apparatus employing 
5r*l ‘^▼eyor as pre-beoting means. 

to Figure 1. the extrusion 
'(temher 1 is provid^ at its periphery 


with heating means which iu the pr|*st‘iil 
case comprises a juckeite<l chuiuUtr 2 
through which stcuiii under pressure, 
super-heaie<l steam, hoi gases or liduid.-s 
ma>'- cinmlate. This chuiiilM*r I J may 
have a diameter as lurgi* as 2 " to r or 
more. An extrusion rum or piuiig(*r 3, 
heatetl by means of steam or otheij hoi 
fluid introduced through the pii>ej 4 , is 
adapteil to reeiprw-ate in the eyliiider I 


and force the uiuteriul through the hoxxle 
5 into the (*avity G of the mould 7, whieh 
cavity has the shape of the article [l<» Is* 
moulded. ^ The mould cavity, us shown 
in the drawmg, is of comiiaratively simple 81) 
Jonii, hut it may he of a complex thuiN* 
if the nature of the article dcinuiKK it. 

The mould, moreover, may Ik* aduptc<l for 
the support^ of metal or other inserts to 
be secured in ^he niouldetl article. .STi 

The mould 7 is preferably (‘ooleil by 
water or other cooling meiliuiii circulat¬ 
ing therethrough at an optiniuinT tcin- 
Mratnre (as ^ will be iicreiiliafter 
ciescribed) and is iu two parts S uud G. 90 
the^ part 9 having a passage 10 wliich 
rasters with the passage in the noode 
5. After the material is extrude<l into 
the cavity 6 , the parts 8 and 9 of the 
mould 7 arc causeii to sepanite and th«* 95 
moulded article is ejecteu hy suitable 
mechanical means (not shown). j 

Upon the standard 11 there is mounted 
a screw conveyor or stuffer indicated 
generally by 12, which comprijMS a 100 
tubular passage 13 in which fits a lndat- 
able helix 14. The pitch i»f the! helix 

14 preferahly d(*<’reuseM pn»givssivcly to¬ 

wards its delivery end in onlcr to incrcas** 
the^ pressun* on the material in the 106 
cylinder 13 as it moves towanls tliii* out¬ 
let of the stnflfer. I 

A hopper 15 for supplying the thermo¬ 
plastic material to the screw stuffer 12 

15 provided, and the material is force«l 110 
by the helix 14 through the stuffer past 
the perforated plate 10 into the nozzle 

17 which feeds directly into the yxtni- 
sion chamber 1. The perforated plate 16 
acts as a corrector plate and brenlcs up 115 
any irregularity in the material passing 
through it. The nozzle 17 nctsj os u 
res(*rvoir, this making for a more kteadv 
rate of ff*eding of the material and Ibis 
nozzle may he provideil with a valvled by- 120 
p>^ to by-pass the material if the extru¬ 
sion device should he rendcn*d inopera¬ 
tive at anv time. 

The helix 14 is caused to rotate hy 
means of the gear 18 fixed tIicn>to. to 125 
which rotation is imparteil hy th|p gj*ur 
19 driven by the electric motor 20i The 
screw stuffer cylinder 13 is Iicat<*<1 liy unv 
suitable means, such as flic clinmlers 21 
through which steam under pr^ure, 180 
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iiup<*rheuUHl st<‘ani or ollu>r Iiot fluiil is 
cauiunl t« (‘irt'uluto. Tin* iioxxic 17 is also 
Murrounflt*!! I>y a ll(•a(in;r rliaiiilxT 22 so as 
to prevent tlir plastir luatt'rial ftoin ro«>i- 
6 in;' prior to ontry into tlio ('xtrusion 
chamber 1, and this heating chamber 22 
may connwt dirt*i*tly with the licating 
chamber 2 and be suppIuMl w'ith heating 
nu^lium therefrom. The s<*veral chain- 
10 Ik^rs 21 are providinl with g:iug*s to indi- 
Tate the temperature therein, • and the 
teniperatnre of the cylinder I is prefer¬ 
ably c‘ontr<dh‘<l by thermostat u* d<‘vieis. 
a gauge also being provided for the heat- 
15 ing chanilier 22. 

The rate and uniformity of stuffing 
will det>end on the teni])enitun‘s em- 
^oyed in different sections of the staffer, 
for example, if the chamber near the 
20 hopper 15 is kept emder than that near 
the nojcsle 17 a l>ett«*r and more rapid 
flow of the material is obtainetl. and the 
material is progressively brought to the 
requireil tem]>emture thnmghout without 
25 danger of local over-heating. The tem¬ 
peratures of the chamlieni may Ih> inde¬ 
pendently vorieil and rt'gulatisl for dif¬ 
ferent tyr^ of material. 

The helix 14 has its interior hentiil bv 
30 means of steam or other fluid medium 
which is introduced by the pipe 23 and 
leaves by’ the .pipe 24. Again, cle<*tric 
heating means may used to heat the 
helix 14 and the cylinders 1 and 13. 

35 In the operation of the devi<*e show*n 
in Figure 1, a moulding composition 
having a formula of either of the fore¬ 
going Kxamples 1 and 2, and in the 
form of dice, chips, slugs, tablets, 
40 powder and the like is intnMlueisl 
through the hopper 15 into the staffer 12, 
and is thorougniy ](neailed and convert^! 
by the action of the rotating lieato<l helix 
14 which forces it against the walls of 
45 the heated cylinder 13. The staffer is 
heated as above described so that the 
material .gradually attains the rt>(|uinHl 
temperature os ab«>ve^ dj'wrilsMl.’ The 
spuming of the material as a ratherdhiu 
50 stream within the space l»**lw«*en tie* 
helix and the cylinder and the heating 
of the material internally as well ns 
externally enable the temf>eratnre of tie* 
material to be steadily raised without 
55 danger of over-heating. The heate<l 
material is forced through the perforated 
plate 16 and via the heate<l nonle 17 into 
the extrusion cylinder or chamber 1. 

Owing to the mixing and heating 
60 motion of the screw staffer 12, the 
material enters the cylinder 1 in a 
thoroughly converte<l or colloide*! f<inn 
and is at sufficiently high temperature 
to be plastic. Therefore the amount of 
65 heat supplied to the walls of the extru¬ 


sion cylinder 1 neetl Ik* only Jtiifiriratu 
])revent emding of the plasti, 
though use may 1 h* ma«!e of th,. 
uppiieil at the cylinder I to i^n ivuM. t|f 
fluidity of the iiiut.'rial under the ajriili^ 
pressure. The plunger tir ram .1 j, 
forced by suitable means down into il^ 
cylinder 1 and thus the material is 
through the piwsage in the inazh*.*>iBU 
the mould <*avity .(», wherenpun i( 
to form a moulded artiele. The 
7 is then o|H*ne<l, the part S t]ti*re<»t Uit^ 
move<1 latenilly, and the inonUIeil —lirC 
is ejeete«l. 

The rate of fce<l of the sereu’ slafiVrlj 
is normally arrang(*d to <’orre<poiiil viti 
that at wliieh the matt rial s extruilt^ 
fnnn the cylinder I into thel iiiouhl T. 
the length of the staffer bein^ such tkit 
the material is brought unhuniiedly totk 
reouired temperature. j 

lleferriug tt» Figure 2. th.-re is shuia 
a device wherein the material is i»^. 
heate<1 uni/ormly in n ehamltler 30 priir - 
to entry into the extriision cjvlinder 51. 
which is shown as l>eing in n lioriximt:! 
]MMition, and which is lieati^l hy straa 
under prt*ssare or other heating mediaa 
cin'ulating through the chnmlW 32. TV 
iduager or ram ^3 is alsti hlimted hy » 
heating fluid which enters through tl» 
pipe 34, and the material ijs ^ extmiW 
through the nosxle 35 whicl^ is a pRi> 
sure-tight fit with tlie jmssage U) Uai 
ing to the mould cavity in the ni(»ul«l T. 
the latter being constrne<«*«l Ji* a siiiiibr 
manner to that shown in Fi;^ure I. 

The chamlmr 30 is heated In any .'U'l* 
able manner, for example l»v ineans sf 
hot combustioti or other li|eat«’.l 
gases passing through it, or hy an elreliv 
resistancre 36 around the walls theni't. 
Within this heating ehamlK*rj 30 an 
less belt conveyor 37 is ijiMuinliHl 
pulleys 38, and etmveys tjlie tJierw*- 
plostie material tlirongli t|he healit? 
chmnlier 30 delivering it intolthe 
39 leading to the extrusion cylinder 31. 

* 1^0 themiophistie mal«*rial niav 
suppliisl frmu any source wh;0ever lojWtt 
supplv liop|M*r 40 of the ln*at Jng ehaniM 
30, for example directly from the «•* 
toinera in which it is shippe<l| 

The belt convewr 37 [‘urnes Im¬ 
material In the form of dis*s «»r »l«*'’ls 
suitably shane«l nieces 41 tjiinmgh tr 
heating chaml>er 30 and the tei«|HT.tt«nj 
prevailing therein and the time of trsw 
of the pieces 41 •therethrough an* j*®*- - 
that the latter are heated to the 
temperatur»*s, ns nlnwe d«*s<*ril»»sl. 
treatment of the material asja sln*an*'|* 
small pi<*ces ensurt*s stead v i4iising ' 
fi*miw>nitiin> mid nnifiinii h<*atimr of • ^ 


ti*mm*ratun* and nnifonii hentimr of ' ^ 

whole of the materiaj. Tm* pi«<***^ 
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,krt 'dfliwwl into I he pa«i|,'*-» ay *> 
l^initto the exInwImB HioiuIkt •»!. in 
kich rendered flowabie by tlie 

^ure o’t the pluuBer or lam :« am! 
lliiritd inU» <*»«• i»vi1y of llu* mould i. 
iBstred of *ui»l»lyiiijf tin* 41 

fftiin •» outside sourtte, they niuy be 
by thorough Iv convert iiig or 
mlloHling the muterial in u ]ireliniinur.v 
Im-wituffer 12, shown in Figure 2, uml 
rboppiog the material leaving the no^e 
iTtb^d by means of the reciprtM'atiug 
kaife 42. The material iiiay, if neecs- 
«rv, be giren nmre than one ^>as.sage 
(tkio^ the stuffer in order that it shall 
saSciently .<n»lb»i4le<l before Indug 
ptMcd into tlie chamber 30. 

'U into W nute<l that the following pre- 
raotioas may with advantage l>e oWrved 
ii operation of the apparatus ulNtve 
drvnb^l. 

Is order to prevent (*old flow or chill* 
log of the material as it enters the die <»r 
■Olid cavity, we prefer the use of high 
ipmrares and high plunger siH'ed for 
extruding the same. Pressures of otM.'O 
to 50000 or more pounds per square inch 
■sy be applied by the extruding plunger 
or ram, and pressures of 6000 to 20000 
posadt per square inch are generally 
nfineat. The exact pressure use<l w’ill 
Tsiy with the nature of the matezial and 
the qnantitv of moulding comiKmition to 
be extruded: the larger such quantity is, 
dtt greater the pressure requixM. 

la order to avoid a certain degree of 
* ol » oi» , the die or mould cavity may be 
wm^ rather than cold. The 
■oelW article may he ejecteeV from the 
yila while' still in the warm state and 
M he set or cooled in some suitable 
example cold water. The cooi¬ 
ng fiM circulating iu the mould may 
• ^ diferent local temperatures. 

the <^jeot of the water circula- 
aa IS to cool the moulded piece, the heat 
*P®**tee to use to avoid cold chill- 


^plunger 


. speeds, whilst effective 
PUUatmg cold flow, should prefer- 
m w regulated aa to not interfere 
^tte IWmg operation. The plnnger 
oomea down at two speeds— 
• low speed to dose the 
vft ” w stuffw noasle and then at 
no aa quicUy to xnieet the 
the mould. If high 
IS* pressures were em- 

there would be a 
A®* quirting 

tte stuffer. Whmi, however, 
of th e Mbidht nosde is closed, 
pnnsuiw acting on the uniformly 


heated material rapidly forces it to jail 
parts of the mould. A by-pass on the 
stuffer noxzle may provided mi thajt if 
for any reason extrusion is siis|N*ii«|et|, 
the material eaii Ih‘ liy-passe<l from jthe 7U 
stuffer, thus avoiding undue pre-heating 
in the stuffer. | 

Having now purtii'ularly deM'riUMi Lind 
ascertained the nature of our s;nM inven¬ 
tion and ill what iiiunner the same is to 76 
lie iwrforimd. we dwlare that wliatj we 
claim is: — ■ 

1. A meth(Nl of fonitiiig mouldeil |iro- 
ducts from a themioplastie (‘omiMisit|ioii, 

HU<*h methml comprising gradnnlly rais- 60 
ing the composition to a suKstantilally 
uniform temperature throughout land 
feeiling the lieateil material to a cham¬ 
ber where pressure is applieil to fonje it 
thnmgh an orifice into a mould. ' 86 

2. Methixl as claimed in Claim iJ in 

which the moulding (‘oiniHisition is fijil lo 
the point of application of pressure iu 
the form of a relatively thin stream, 
and heat lieing applietl along the path 90 
thereof so as to bring the material 
steadily to the required uniform item- 
perature. | 

3. Method as claime<l in Claim 2 or 3, 

in which the heating temperature] iu- 95 
creases iu the direction of movement af 
the stream. 

4. Method ac(‘ording to any of the!pre¬ 

ceding claims, wherein the heatingf of 
the material is effected while feediim it 100 
through a screw stuffer. ! 

6. Method a^rding to any of Cljeums 
1 to 3, wherein Hie heating of i the 
materuJ is effected while conveying it in 
the form of small pieces. I 106 

6. Method as claimed in any o^ the 

preceding claims, in which the pressure 
applied to the heated composition to 
e^rude it into the mould is at least 
6,000 pounds per square inch. j 110 

7. Method as claimed in any of the 

preceding dainu, in which the the^o- 
plastic composition comprises^ ceUuloee 
acetate or other organic derivative of 
cellulose. ! 116 

8. Apparatus^ for moulding the^o- 

£ lastic compositions, such apparatus 
aving an extrusion chamber provided 
with means for applying pressure j to a 
charge of composition therein and ^»m- 120 
munumting by an^ oriflee with a mould, 
a device*^ feeding the thermoplastic 
composition to such extrusion chanjiher, 
and heating means associate with the 
feed device and adapted to bring the com- 125 
l^ticm therein grMually to a substan¬ 
tially uniform temper a tu r e throughout 
before its entry into the extrusion 
chamber. . * « 

9. Apparatus as r1aini<d in Claini 8. 130 




ill wliirh tki; fecil <K;vi<x‘ is utiuplinl tn 
cuiiwy (lio (M>iu{H>sitiuu in tiu* form of u 
rcluliwiy (iiiti stream. 

10. Apparatus us elaiiitetl in (.'laim 0. 

5 in wliieli the feeil device comprist's a con¬ 
duit of relatively narrow cross-section 
distrliui^in^f into the extrusion eliambt^r. 
and a propellin;? meinlH'r for moving the 
moulding comiMMition throup:h the con- 

10 duii towards the ehamlter. 

11. Apparatus os claimeil in Claim 10. 
in which the feeil device eomnrises a 
screw conveyor consisting of a cylindrical 
conduit discharging into tlie extrusion 

15 chamber, and a pmpelling memlH‘r com¬ 
prising a rotatable helix within the 
conduit. 

12. Apparatus as claiuuHl in Claim 11. 
in which the pit<!h of the helix dtH'reases 

20 progri*ssively in the dimition of fee<l. 

13. Apparatus as claimed^ in any ^ of 
Claims 10 to 12, in which heating 
means are dis]K>s(Ml ]>eripherfilly of the 
feed conduit and sulistantially over the 

25 length thereof. 

14. Apparatus an claimi^l in any of 
Claims 10 to 13, in which heating means 
are dispiNted interiorly of the proiwlling 
member or helix. 

30 15. Apparatus as claimeil in any of 


Claims 10 to 14, v<»mprising jinilivi,i,y, 
atijustahle heating means ari^ii;^.,| 
the length of the conduit. 

10. Apparatus^ us claimed in 
Claims 10 to 15, in which the condnij^ 
charges into the extrusion 
through*a mixing nozzle or (iriticc. 

17. Apparatus as elaimetCiu t'laih, 
in w'hich the f»H*«l device <*oni|priM*>aW' 

‘conveyor oi>erating in a heated 
sphere and discdiurging the material iu 
the extrusion cliamlier. 

18. Apparatus as claimed | m n\ i 
Claims 8 to 17. in which the extrlsi, 
ehamlter is provideil adth hea^iig 

10. MetluKl of forming ni 


ducts from thermoplastic 


iiuldeil 
bni]Ni>itili. 

sultstantially us hereiulndorj deseriU,! 

20. Apparatus for moulding tli<rv- 
plastic com{Misitions having its ]iari,ivj| 
structed, arrang^, and I adapted i' 
oiH*rate sultstantially os |licrei?il»|«:. 
descrilierl with reference to Figure 1 f' 
Figure 2 of the accompanying dmviic- 
Dateil this 2(tth day of SeptlcnilsT. l!iS 
STEPHENS & ALljiKN. 
Chartereil Patent Agents. 
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Hie present inventlm rdates to a process of 
producing shaped articles. 

' When employing resins which are capable of 
being hardened, as for example phenol or urea 
5 resins, shaped articles made therefrom have a 
' comparative low elasticity and Impact bending 
stre:eh. Their resistance to water and elec- 
' trical surface leakage currents ls*also frequently 
I i unsatisfactory. While shaped articles having 
flO considerably higher elasticity can be prepared 
! I with thermoplastic substances, as for example 
1 I plastic masses from acetyl cellulose, polymerized 
[ ' styrene and the like, their stability to heat Is 
but slight. 

i 15 We have now found that shaped articles hav¬ 
ing especially high stability to heat, good bend- 
> ' Ing strength and elasticity can be obtained by 
' subjecting pcdymezizatimi products of vinyl car- 
' bazole, L e., polymerized vinyl carbazole as such 
S9 or mixed polymerization products containing a 
preponderance of vinyl carbazole, to a treatment 
' by which the molecules are oriented towards a 
' definite direction, comminuting the resulting 
' material and pressing It at temperatures at 
25 which no complete fusion takes place. Suitable 
I mixed' p<dymerlzatlon products for the present 
' process are especially those from vinyl carbMiOle 
' and styrene, but other mixed polymerization 
' products, for example of vinyl carbazole and 
35 butadiene or vinyl ethers may also be employed. 

i The treatment to produce an orientation of 
I the molecul e s of the polymerization products of 
, vinyl carbazole may be effected in different ways, 
as for example by pressing the polymerized vinyl 
If ca rb azol e at tonperatures of preferaUy more 
' than 200 * C. in an extrusion press out through 
nozzles, narrow slits or the like in the f (»m of 
I continuous bands, foils, rods or tubes or the like 
I or rolling It out on hot ndlers and if desired sub- 
40 Jectlng the resulting material to a special tensUe 
stress in the direction of its outlet, prefer^dy at 
I a f allizig temperature, for example by passing it 
' through a pair of rollers which are at the same 
temperature or at a temper atu re about ISO* C. 
45 lower. The polymerized vinyl carbazole may also 
be pressed out into the form cl short thin idates, 
rods and the like with a so-called injection cast¬ 
ing machine, while preferaldy emidc^rlng tem- 
' peratures of more than 200 * C. and heating the 
50 receptive injection casting mould to tempera¬ 
tures between about 50* and 200 * C. 

The substances thus treated may be commi¬ 
nuted in known comminution devices, such as 
cross-beater mills, crushers or the bice. Finely 
19 fibrous rnnsaim^ are thus obtained which consti¬ 


tute the Initial material for the pressing process 
proper. 

The polymerized vinyl carbazole may be mixed 
before or during the said pretreatiment with 
softening agents and/or fillers of a great variety 5 
of kinds, such as talcum, mica, gralphite. pig¬ 
ments. asbestos, metal powders or wood Hour. 

Or, these additions may be admixe^ with the 
finely fibrous material befcare the final pressing 
to the desired shaped articles. By pressing iwly- 10 
merized vinyl carbazole of different icolmrations 
it is possible to produce a great variety of color 
effects. I 

The finely fibrous products may also be made 
into tablets in known manner at ordinary or in- ig 
creased temperatiire and the tabletis. in order 
to shorten the pressing prooess, preheated to 
temperatures up to about 225* C., pmerably be¬ 
tween 150* and 2(X)* C. 

In order to obtain special eflectsl insertions 20 
of fabric, metal wires, mica leaflet, asbestos 
masses and the like may be interposed. It is 
necessary to employ pressing temi^eratures of 
from about 180* to 250* C., but in all cases the 
temperature should be kept below! that point 25 
at which a oomplete fusicm occurs with the con¬ 
sequent destruction of the orientation of the 
molecules. This is usually the case kt tempera- 
tiues above 250* C. I 

The shaped articles are distinguished by great 30 
strength and good ^astidty and alsk by smooth 
surfaces; in many cases they exhitajit an effect 
similar to mother of pearl even without the em¬ 
ployment of fillers, pigments or the ilike. Their 
strength and elasticity are considei[sd>ly higher 35 
than those of shaped articles which have been 
obtained from iMlymerized vinyl ^bazole by 
pressing in the usual manner, ^e pressed 
masses described may be used for tjhe prepara¬ 
tion of a great variety of articles, as for example 40 
for electrotechnical fittings, because th^ are 
stable to oil, waterproof, of very g^ stability 
to heat and against change of shape and have 
an excellent Insulating power. They are also 
especially suitable for the preparation of appa- 45 
ratus or parts of apparatus for mekiicinal pur¬ 
poses and of useful articles of everyday life, as 
well as of ornamental articles. 

The fdlowlng example will furttjer illustrate 
how the present invention may be; carried out 50 
in practice but the invoition is not Irestricted to 
this example. | 

Exampte 

■ Polymeiind vinyl carbaaole is woriced up in gg 
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an InJectloQ casting machlnf? into thin rods or 
plates, preferably of a thickness of only from 08 
to 5 miXIimetexs. and the said shaped articles 
axe comminuted in a cross-beater mill to a finely 
• fibrous mass similar to 'cotton wooL This is 
brought into tablet form and then pressed to the 
desired shined article in a press at a tempera¬ 
ture of from about 200* to 250* C. at the most. 
In this way rods, for example, are obtained 
10 whkh have an impact bending strength ^ifiiich is 
doable or more thim doul^e that of ximtiAr rods 
wU^ have been obtained from a polymerized 
vinyl carbax(8e which has not been correspond¬ 
ingly pretreated. 

If What we claim is: 

1. A process of producing shaped articles 
which co m p r i s e s subjecting ixdymerimtimi prod¬ 
ucts of vinyl carbazcde to a treatment by which 
the molecules or orientated towards a deflxdte 

SO direction comminuting the resulting material to 
fibers, packing said fibers and pressing the 
packed fibers at temperatures at which a partial 
but no complete fusion takes place. 

2. A proc e s s of producing shaped articles 
tS whi^ comprises reeling poUunerization products 

of vinyl carbaaole out on hot rollers, subjecting 


the rolled material to a strong tensile stress in 
the direction of outlet at a falling temperature, 
comminuting the. resulting material to fibers, 
packing said fibdrs and pressing the padeed 
fibers at temperatures at which a partial but no 
complete fusion takes place. 

3. A process of producing shaped articles 
which comprises subjecting polymerization prod¬ 
ucts of viziyl carbazede to a treatment by which 
the molecules are orientated towards a definite 
direction comminuting the resulting material 
to fibers, packing said fibers and pressing the 
packed fibers at temperatures of from 180 to 
250* C.. so that no cmnplete fusion takes place. 

4. A i»ocess of producing shaped articles 
which comprises subjecting mixed polsrmeriza- 
tion products derived from a mixture of pre¬ 
ponderating amounts of vinyl carbazole with 
styrene to a treatment by which the molecules 
are orientated towards a definite direction com- 1 
minuting the resulting material to fibers, petek- 
ing said fibers and pressing the packed fibers at 
temperatures at which a partial but no complete 
fusion takes place. 

HANS BECK. 1 

EUQEN DORRER. 
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This Insenttoa relates to the art of 
organic plastic materials by extrusion thereof 
I thxotti^ a die to form elongate or contlnuons 
I shapes of imlfmm cross-section. Orguic plas¬ 
tic materials are referred to herein in the plural 
as **plastlc8’* and in the as *^lastlc.** 

This a p pUeatton is a continuation in part of 
my copezuhng application. Serial No. 303.433. filed 
Noy^mber 8.1939. and is filed in order to disclose 
I the latest and most improved form of the inven- 
UoD—a form having certain advantages over that 
shown in my earlier application. Certain fea- 
I tures the newly dlsdo^ form of the Invention 
I are claimed in another aiHdlcatlon. Serial No. 
389.912 filed on April 23.1941. jointly by me and 
Raymond 8. JeslcmowskL 
The invention is particularly directed to. and 
has f<n‘ its general object, the extrusion of. cer¬ 
tain plastics which because of their and 

! stickiness and other properties could not be satis- 
I factorily shaped by extrusion prior to th is Inven- 
i • ti<m or could only be extruded and shaped in thm 
sections by methods not entirely satisfactory. 

1 Heretofore, most extrusion has been conducted 
by forming jdastics into gels or pastes by the use 
I of volatile solvents or other softening licjulds in 
I order to soften them suffl(dently to be extruded. 

I This is objectionaUe because of the time required 
for curing or drying and because of accompany¬ 
ing shrinkage and deformation of ten requiring re- 
I shaping. But such pastes or gels do not stick 
very much to the dies and it is feasible and prac¬ 
ticable to shape them by extrusion. For this pur¬ 
pose. short dies are used. 

It also has been the practice to a limited ex¬ 
tent to shape certain plastics by extruding them 
I without the use of volatile solvents or softening 
liquids. But it is a notable fact that this has gen¬ 
erally been limited in commercial operatl(ms to 
production of thin sections by extrusion through 
short dies. For convenience, this of plas¬ 
tics is called "solvent free jdastics** Mid the mode 
of extruding them is referred to as the "dry jnroc- 
ess.** Dry jxocess extruslmi is made jxtsslble by 
softening the sedid plastic to be extruded by heat¬ 
ing it until It is in wm'king condition, forcing it 
through a die under considerable i)ressnre Mid 
hardening the jdasttc. 

But the jxior dry process extrusion has not al¬ 
ways been satisfactory. Htot-softened. solvent- 
free Jdastics may be very ta^ and sticky and 
require considerable jxessure to force them 
throughadie. Because of stiddng on the surface 
of the die, the jdastic is apt to be badly stressed 
resulting in <d>jectlosiab]e strains after it has been 


extruded and rlgidified. Also, the natural flow 
oi these jdastics under pr ess ur e jthrough the die 
and the manner in which they I are handled as 
they extrude, umally prevents them from attain- 
6 ing or from retaining the shape and dimensions 
of the die at the dimharge end thereof. 

What is jierhajis <a greater Ixhjnrtance is the 
fact that these solvent-free plastics usuafiy can¬ 
not be shaped satisfactorily by extrusion through 
10 the short die of the prior art. thr^t is. a die of the 
order of one foot or less in length. This is x>ar- 
ticularly true where thick sectioSs are to be pro¬ 
duced at jiracticable si^eeds because: First, the 
Jdastic is not in a short die long mtmgh to be 
15 hardened sufficiently to hold its shape; second, 
the short die does not j)ermlt cioollng to a low 
enough temperature to jwevent gas bubtdes; third, 
the short die does not j)ermlt cboling gradually 
enough to jnevent vacuum bubbl^ 

20 It has been lmj) 06 silde prior m this Invention 
to use a die long enough to avoid the above diffi¬ 
culties because the stickiness or tackiness of the 
plastics referred to causes them m lock tlghtiy in 
the die when it is attemj}ted to materially lengthen 
25 the die. This locking is due to cumulative fric¬ 
tion or sticking, or both, along the length of the 
die and to cumulative radial comronents of pres¬ 
sure which result from increaslngrthe longitudinal 
jxessure on the jdastic to force it through the die. 
30 For examjde. it would have beenjlmjiosslble j>rior 
to this invention to jiroduce in a jnacticable. ef¬ 
ficient manner by extrusion through the short 
die necessarily used in prior methods, a rod % of 
an inch or more in diameter, foijmed from jxdy- 
35 methyl methacrylate molding comjiound of the 
tyj>e commonly used for injection molding. Here¬ 
tofore it has been necessary, in order to jnrodoce 
jKdymethyl methacrylate rods, cast moncnneric 
methyl methacrylate liquid in molds artd then 
40 jxdymolze the monomer by prolonged heating. 
Although rods at high quality are! produced in this 
way. it is a slow and inconvenient Imethod of shaj>- 
ing Jdastics. 

The general object of this Invmtion is to jxo- 
45 -vide a novel method of shajdna^ jdastics by ex¬ 
trusion constituting an entirely new technique hr 
this art, whereby the above and other limitations 
of the j)rior art are largely, if ruk entirety, over¬ 
come and certain types jdastio. such as jro^- 
50 methyl methacrylate, can. for the first time, be 
forint into shapes of substantial thidfcneas by ex- 
trusion. 

More vedflcally it is an object of the inven¬ 
tion to overcome tire effects of stiddng or jam- 
65 mtng of plastics in extrusion di^ by preventing 
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ttom toQchlziff the nafeoe of the diet In- Figs. 3a, 3h, 3e, Stf and 8e are vSevs partly In 
which they are shaped. This la accomplished hr section, partly In elevation, and partly dlagram- 
providlng "^*<****^*^g a sepa r abl e , and pref* made, showing when arraxiged to ttie left In the 
era^ hnolsclble flhn of and-sddclng snbetance order named substantially complete apparatus of 
or lubricant between the plastic and the die sur- 4 improved type embodying the invention, substan- 
face. The Intnlcant and plastic may advanta- dally the full length of the apparatus be^ shown 
geooBly be admitted separately to the die or fwm- to scale; 

ing apparatus and the lub r icant removed from the Fig. 4 is a partial view in horizontal section on 
extruded shape. i enlarged scale of the screw staffer, die, lubricant 

The maintenance of such a film imder the con. 10 connecdons and other parts of the vparatas 
dldons of high pressure and high plasdc tern- * shown in Fig. 3a; and 

perature necessary in extruding solvent-free Fig. 5 Is a view in front elevation showing 
plasdcs without undue intermpdon was found to somewhat more fully the apparatus In Fig. 4. 
be very difficult and in fact seemed Impossible The invention will first be described In general 
when first attempted. But considerable experl- 15 after which the two embodiments of the aivara- 
mentadon and research resulted in the discovery tus illustrated in the drawings win be explained 
of the condidons necessary to achieve successful in detail. Following this explanadon, examples 
operadon. which' condidons are described In de- will be given of the novel method as it may be 

taU hereinafter. I can this novti method of and praedeed with the apparatus of the Invention, 

apparatus for extrusion the ‘Tubo-film” method 20 The invention is of particular utiUty in 
or apparatus. by extzusion organic s(^ent-free thermoidasdc 

Z am aware that various lubricants or d(^pes molding material, such as polymethyl methacry- 
have been used heretofore In the art of molding late and win be described as ai^died to the pro- 
idasdcs by compression and injection either by duedon of roimd rods of substantial thictnm 
TniTj ng the lubricant with the molding compound 25 from such material, beginning with the material 
before molding or by occasionally coating the in cold, solid, granular ctmdidon. referred to in 
molds therewith. However, admixture of lubri- the art as **moldlng powder." and endhig with the 

cants impairs the properties of plastics, which is finished product. It is to be understood that the 

not the case with the present invention, because invention is not limited to use in shaping such 
the lubricant is aiH>lled only externally to the SO specific material nor to forming round rods but 
plastic as the result of its being separately ad- may be employed in extruding various shapes of 
mltted to the die. maintained as a film in the die various organic thermoplastic and thermosetting 
and the lubricant is removed from the extruded compounds. 

l^astic shape so as not to Impair its properties. The organic plastic is first heated as uniformly 
Bferely coating an extrusion die occasionally with 85 as possible to soften It to a good working condi- 
lubricant as in compression and injection mold- tion, preferably to relatively low viscosity. This 
ing would be impracticable because of the neces- operation may advantageously be performed in 
sity of interrupting operatiems; it would serve a heated screw stuffer connected to the die 
only to lubricate the die temporarily because the through which the heat-softened plastic is forced 
plastic would immediately remove the lubricant 40 under pressure continuously ai^lled to the plastic 
from the die surface and then stick or jam. material to force it through, and Impart to it the 

One of the principal advantages of tl^ inven- shape of. the die. 

tion is that it permits the use of a die of almost A suitable lubricant is selected for use in hibrl- 
unlimited length without jamming of the plastic eating the die through which the selected plastic 
and this irrespective of how tacky and sticky the 45 is to be forced and various types of lubricants 
plastic may be. Therefore it becomes possible to may be employed. An examine of the type of 
extrude shapes of substantial t h ic kn ess ftam sol- lubricant which I prefer to use in extruding periy- 
vent-free plastics at practicable speeds because methyl methacrylate is h 3 rpold gear oil. or oil of 
the plastic is in the die long enou^ to properly the type used in differential gear boxes of auto- 
and gradually reduce its temperature rmder pres- ^ mobiles. This is a mineral oU. The oil or other 
sure without reducing, but in fact increasing the lubricant should be stable and should not body 
speed or rate of extrusi<m. In other words, the tip or break down at the highest te m perature of 
longer the die used in this Invention the greater the plastic when in contact with the lubricant, 
the rate of production may be and the dies usu- Such oil may have a viscosity of 1100 to 3000 
al^ employed are of incredible lengths when com- ^ seconds at 375** F. in order to insure that the 
pared to the longest dies used in prior methods. lubricant will retain good lubricating properties 
Other advantages are that extruded shapes under high temperature and pressure. This oil 
may be produced which are free of gas and vac- gives a better finish on the extruded shape than 
unm bubbles, free of objectionable strains, and most other lubricants. The lubricant employed, 
which have the dedred shape and dimensions 80 whether it be oil or other lubricating material, 
within dose tolerances and which have highly should be immiscible with and Inert toward the 
pdUsbed surfaces. plastic under the conditions prevading In the die. 

Other objects and advantages of the Invention although a slight superficial absorption of the 
win be pointed out In the detailed description lubricant by the plastic material Is permissible 
thereof which follows and which has reference to 85 in some cases. If objectionable, the supe r ficial 
the accompanying drawings In which: layer on the extruded shape vdxich may contain 

Rguxe 1 is a view in longitudinal section of (me lubricant may be removed by a pdUshlng opera- 
form of apparatus embodying the lnventi(m show- tiem. The above type of lubricant gives gocxl xe- 
ing a screw stuffer and the Art jftiTiing portion of suits in extruding both polymetfayf methacrylate 

a (fie with lubricant connections; and p(dystyrene shapes and also other plastics. 

Fig. la is a view of the remaining por- such as cellulose acetate. Other example of lo¬ 
tion of die; bricants are glycerine mixed with metallic Boa^, 

Fig. 2 Is a view oa an enlarged scale In vertical and mixtures of glycerine and dextrixm. If the 
aeetSon showing the nooile asd MSO^ated iQhrl- lubricant is too viscous, it may be heated to fadl- 
Ht ; I 75 itate its fiow Into the die. 
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. Xki order to adilere good remItt, o co nt te n oa i 
iBm of Inbrleozit it malnttl&ed on the die. tbet 
It, o fflm wbidi it not broken thxoogh at any 
point betwee n the platde and the die toxiaee. 
Tlilg jufotitj r eq olr e t that the film be main* 
tamed at an potefide pointt of contact between 
the idactie and the die. If tbit it not done the 
plastle win toudi the die tnzface and tttdc thereo 
to caadng an increate m retittance to the flow of 
piartic through the die foUowed by an increate 
of prettu r e on the plattlr by the stuffer, which 
it apt to tpread the area of tuning until the 
piattic it Jammed m the die. A very alight pene¬ 
tration or puncture of the flim may start Jam¬ 
ming under the usual conditions of operation. 

To insure that the contmuous film win be 
marntatned. it is necessary that the lubricant be 
SQivlied under very high pressure. However, 
this immediately leads to dilOculty because unless 
the pres s u r e is correct with resp^ to the pres- 
sure m the idastic. either the plastic will displace 
the lubricant and sticking wiU result or the lubri¬ 
cant win displace the plastic and deform it and 
might event cut off the plastic where the plastic 
enters the die. There is always a danger of the 
plastic closing off the inlet or inlets through 
which the lubricant flows into the die and con- 
versdy there is a danger of the lubricant flowing 
backwaztfly through the idastic into the stuffer. 
When that happens the batch of plastic m the 
ax^Muratus is spoiled and must be discarded. 

To provide the necessary control for maintain¬ 
ing a fllm of lubricant as stated above, the lubri¬ 
cant is conducted from a source of high pressure 
and admitted to the die in a quantity sufficient 
to partially flU the die after which plastic is 
delivezed into the die and forced therethrough. 
The lubricant should be supplied under constant 
pressure. As the plastic passes through the die, 
a flow of lubricant Is maintained into and 
through the die. the lubricant being caused to 
enter the die around a nozzle from which the 
Idastlc material issues into the die. the plastic 
also being surrounded by the lubricant where it 
Issues from the nozzle. In fact, in starting the 
operation with the die empty, the plastic should 
be surroimded throusdiout Its len^h by a sub¬ 
stantial quantity of lubricant, a surplus of which 
is maintained in the die until a thread or string 
of idastic material is fprmed and issues there¬ 
from. But this surjdus must not be excessive 
because that might cut the plastic. 

When a proper flow of the plastic material 
has been established, the flow of lubricant may 
gradually be reduced, lubricant in the die being 
displaced by the plastic and forced out of the 
discharge end of the die until Anally only a thin 
fllm of lubricant remains between the plastic 
and the die surface. This fllm may be about 
.0005 of an mch thick. The lubricant at the 
nozzle or Jet is forced back by the plastic mate¬ 
rial until only a small body or bubble remains 
which surrounds the nozzle and the plastic issu¬ 
ing therefrom, this body of lubricant being suffi¬ 
cient. however, in normal operation and under 
the proper conditions of pressure and flow to 
prevent the idastic material from flowing back- 
wartlly around the outer surface of the nozzle 
and into the inlets for the lubricant. 

The lubricant must be suited under a prek- 
sore which is always greater than the normal 
operating pressure on the plastic material and 
must also be sundied under a pressure which is 
greater than the maTiminn pressure which may 
be exerted upon the plastic material in the die 
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St say time. In the 
s pesMiire at 4JOOO poonde pei^ 
xnsIntalDed; in that of flga. 9s 
at 6J000 to 7JOOO pcitmdi per i 
nme time, however, s floor of 
through the die during nonnal I 
mamtsined but at a crltieally loilr rate rdsted to 
the unit surface area of the ptestic tfupe ex¬ 
truded per unit of time. If ttm eritieal rate of 
flow is not maintained sttcklngl may zemiti or 
the plastic may be deformed 1^ diqdaoement 
thereof by an ex cessi ve amount! of lUbrlcMit in 
the die. TO maintain this crltkplly low rate of 
flow, it is ne cessary to provide nedal. aocnrste. 
throttlixig or regulating means to insure that the 
lubricant win flow into and throng the die at 
a constant rate of only a few drops per mintito 

Under the p referr e d conditions of (qxration. 
the pressure of the lubricant m the die will be 
req;>onsive to and equal to the {presBure on the 
plastic within the die. In other wmtis, the lubtl- 
cant in the die and the idastic bill normally be 
in imessure equilibrium or hsrdrostatic 
This condition is highly desbn^le and in fact 
necessary for stable operation irk mder to main¬ 
tain a continuous fllm dmhig irolonged opera¬ 
tion; furthermore, certain sp^dal conditloDs 
must be maintained to insure that this pr essur e 
equilibrium if disturbed will instwtly be restored. 
This is explained below with re^mnce to Figs. 4 
and 5. 

The advantage of znaint 
the die in pressure 
balance with the plastic and 
sponsive to the pressure on 
material in the die is that if t^ is punc¬ 
tured and local sticking starts n a point on the 
die surface, the resulting increaro of p r e ssur e on 
the plastic, resulting from increibed resistance to 
flow, will instantly build up th^ pre ssur e in the 
lubricant in the die. thus tendiw to restore the 
fllm of lubricant at ^e point or m the area where 
it has been punctured. This u an advantage 
in addition to the advantage of substantially re¬ 
ducing friction, preventing sticking and counter¬ 
balancing the radial components of press u re ex¬ 
erted through the plastic agsdc^t the wan of the 
die. I 

Even though the above preca^ons are taken 
to prevent sticking of the plastic to the die and 
to relieve Incipient sticking mid the resulting 
Jams which might otherwise 0 (|eur. occasionally 
the plastic sticks in a manner which is not auto¬ 
matically corrected, as exidainled above, and a 
Jam results. In this event, th^ plastic may be 
dislodged by promptly cutting off the flow of 
i^astic into the die. cutting off ^ flow of lubri¬ 
cant into the die, and permitting the 
in the die to cool and shrink. If a bad **hang- 
up” is to be avoided, plastic and lubricant must 
both*be cut off when sticking (xxurs to remove 
pressure from the plastic In the die This pre¬ 
vents spread of the sticking jarea. After the 
plastic has been permitted to shrink without pres¬ 
sure thereon, the lubricant is t^n suddenly ad¬ 
mitted at extremely high pr e ssur e of the order 
stated above so as to ddiver a fljuid p res sur e Mow 
to the idastic in the die and thm dislodge it and 
break the Jam. If the Jam is rm broken on the 
first attempt, the plastic mateilal is allowed to 
cool further and lubricant is again 
suddenly under hi^ pre ssur e to break the Jam 
. Because of the fact that the idastic shape 
through the die in or on a a™ ai lubricant in 
pressure equilibrium with the |r****^. 
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resolttnc strains aza ireatly red u ce d . 3h 
prior aaetbods, when the hot pl astic flo ws i nto 
the die. It sUflens adheres to the die surface 
and succeedti|i«S^astle most be farced throush 
this phk^ throughout the entire length 

of the (he in order to flU the die and compensate 
shrinkage. This results In shearing stresses and 
resulting strains. Furthermore. In prior methods 
the plastic swdls somewhat where It leaves the 
die tends to become spherical. On the other 
in the pre s e n t method, as the plastic flows 
Into the die and stiffens. It slides bodily through 
the die of adhering to the surface (ff the 

die. s tr es s e s are largely avoided be¬ 

cause there is very little flow of the hot In c oming 
j>lastlc through the outer chilled plastic already 
m the die; this occurs only In a relatlvdy short 
aone near the entrance to the die where the plastic 
Is relatively hot and stresses are at a minimum. 
Beyond zone, shrinkage Is compensated by 
longitudinally squeezing the shape back pres¬ 
sure thereon. ' 

Furthermore in the present invention, there is 
no appreciable swelling where the plastic issues 
from the die as in prior methods. Therefore, the 
extruded shape corresponds to the shape and di¬ 
mensions of the die within dose tolerances, al¬ 
lowing for such shrinkage as results from cooling 
of the shape after extrusion, 

Sufficient back pressure may be maintained in 
carrying out my novel method to insure that gas 
bubbles and vaemtm bubbles are prevented, as¬ 
suming that a i»oper temperature treatment is 
applied to the plastic. Back pressure should be 
150 pounds or more per square inch. Qas bubbles 
may be caused by volatiles, such as air, solvents, 
or gases given off by the idastic resin or com¬ 
pound itself. To prevent gas bubbles, the plastic 
rnxist be held \mder a pressure greater than the 
tn«.-r<wnTiTn yapor ptessure and the temperature of 
the plastic r^uced bdow a certain temperature 
critical for the particular plastic and hdd below 
this temperature for a certain length of time. 

To prevent vacuum bubbles, a substantial tem¬ 
perature difference between the exterior and in¬ 
terior of the i^astic shape must be avoided. 
Otherwise the exterior will harden under com¬ 
pression. thereby setting up tension (m the in¬ 
terior which ruptures the idastic, thus forming 
vacumn bubbles. Prevention of vactium bubbles 
requires a “long temperature gradient,** that is. 
gr^ual temperature reductiem and the thicker 
the shape the longer the gradient for the same 
plastic. Therefore, to prevent both gas and 
vacuum bubbles, the plasttc must be held under 
pressure and cooled for sufficient time and to do 
this in the die and produce relatively thick shapes 
at practicable spe^, a long die must be used. 
The longer the die, the greater the speed at which 
the shape may be extruded. 

Although the invention permits the use of a 
die of almost xmlimited len^, a substantial part 
of the temperature treating may conveniently 
be performed after the shape has left the die. m 
shaping thermoplastics, it is iseferred to extrude 
the shape with sufficient heat content to reheat 
the surface of the shape in the atmosphere. This 
usually results in a lustrous surface on the shape. 
The shape may then be permitted to cod by ex¬ 
posure to room or plant atmosphere with or with¬ 
out fenced cooling, such as provided tor one or 
more water sirays. Such cooling also must be 
gradual in (Oder to ixevent vacuum bubbles. It 
is pr e ferred to hold the shape straight as it Is 
cooled or hardened and to sumxut it at spaced 


points as It travds to p rese nt deforming or flat¬ 
tening It. The shape may be cut into desired 
lengths. 

Referring now to the apparatus of my Inven- 
5 tion shown In Figs. 1 to 2 of the drawings, there 
Is shown at I a screw stuffer device which 
charges plastic into a conduit 4 In which is 
mounted a nozzle I. which in turn delivers 
to diet. 

10 Molding compound Indicated at T is supplied 
to a feeding device indiuUng ^a-ting f, containing 
feed screw • driven by suitable means, not shown. 
Casing T is jacketed at 11 for cooling medium to 
prevent heating and sticking of the molding com- 
15 pound at this point. 

The screw 12. also driven by suitable means not 
shown, forces the moiHiTiy compound through the 
horizontal bore of the casting IS of the staffer 
and during this travel of the compound, it Is 
20 heated first by strip hmters 14. 14o, then by strip 
heater IB and fina^ by strip heater 16. Condtzit 
4 ixeferably is heated by a resistance or other 
type of heater IT to cxmtrol the temperature of 
the plastic as it is forced through nozzle B. 

25 Nozzle B is threaded into the discharge end of 
the condxilt 4 and is tapered as shown to leave a 
space at IS for the anti-sticking substance, such 
as oil. This substance is supplied by a suitable 
pump 19. past a regulating or pressure reduefog 
20 valve 21 in a conduit 22. Conduit 22 is connected 
through a xmion 2S to a passage 24 in die 6 from 
which the substance flows through minute pas¬ 
sages formed at 24 in the end of conduit 4 into 
the space 18 surrounding nozzle 5. In order to 
35 prevent the flow of oil or other substance Into the 
stuffer, when operation of the stuffer is stopped, 
a ball check valve 20 may be provided in the inlet 
end of conduit 4. 

Die 8 Is provided with jackets 26. 27 and 28 for 
40 temperature controlling medium supplied thereto 
and discharged therefrom through conduits 28o, 
26b; 21a. 27b. and 28a. 28b. 

The die 6 may be outwardly tapered for about 
two-thirds of its length from nozzles 5. This 
45 taper may be of the order of .0017 inch per foot. 

At the discharge end of the die is shown a 
gland 29 which may be tightened <m the rod 21 
being extruded, to exert back pressure on the rod 
in the die so that the material is compressed 
50 longltudlnaUy and caused to fill out the die as it 
Issues therefrom. This gland or stuffing box 
serves to remove or separate the lubricant from 
the surface of the rod 21 as it Issues from the die. 

Preferably a small hole (not shown) is drilled 
55 in the die just ahead of the stuffing box or gland 
or through the inner end of the gland nut to per¬ 
mit the lubricant to flow or drain out of the die 
just ahead of the gland. This has been found de. 
sirable in order to prevent accximcdation of lubrl- 
50 cant in the die. particularly adjacent the gland 
which would displace the plastic and deform the 
rod causing a flat spot or other defect, if suf¬ 
ficient back pressure is developed in the die with¬ 
out the use of a gland or stuffing box. the lubrl- 
65 cant may be permitted to drain out of the end 
of the die and removed from the rod by means 
of a cloth or wiper engaging the rod in its travel 
outside of the die. 

Although the apparatus shown in Figs, la an<^ 
70 niay be successfully employed for extruding zm 
acc(»rding to my novelTnethod. certain difficulties 
were experienced therewith largely because of 
Instability in operation. It was found to be dif- 
flcnlt to maintain the operation over a prolonged 
7B period of time with such apparatus because too 
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fteqnca at ittcactng ud Jmnlng. beesme of the 
ptastSe ahepe tMlng defonned by excessive or Tul- 
able Hem of lobrlcent, or becsnse of the flow of 
Inbrleent hito the die being btocked off by the 
plastic materia]. Also, it was found desirable to g 
make apedal provlflcms to insure the production 
of straight rod. 

To overcov e r the above and other difficulties 
of the amratus shown in Figs. 1, la and 2, and 
the method perfcmned therewith, an improved 10 
method and Improved apparatus were devised, the 
apparatus being illustrated more or less diagram- 
matlcaTly in Figs. Sa to 3 e inclusive, and shown 
more fully in Figs. 4 and 5. 
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M past a main valve IT t hr o ugh filter n and 
throttle it. thence through a short pipe s e ctioo 
gl into the passage 44. The fine N Is provided 
with a drain ft and is connected to A by-pass Une 
Ma controlled by n fay^mss valve IS, line Na 
joining the short coonectioa 41 aajd serving to 
by-pass lubricant around the niter Mi and throttle 
M. The details of these parts are described be¬ 
low with reference to'FI m. 4 and 5. 


It will be understood that during: 
tion, the lubricant flows under i 
throixgh the line M, filter N, thrott 
nection II into passage 44 at a co: 
rate of flow of a few drops per x 


Referring first to Figs. 3a to 3e inclusive, it will 15 Tnini»rt by the adjustment of the 


be understood that when Fig. 3b is placed to the 
left of Fig. 3e, Fig. 3c to the left of Fig. 3b, etc., 
tte spaid flgtoes show in reduced scale full length 
apparatus embodying the invention in operating 
icondition. These figures collectively show par- 20 
ticxilar^ well the extraordinary length of the die 
and of the entire apparatus together with a long 
length of rod in process of formation within a 
film of lubricant, extriision of the rod, rdieating, 
cooling while str^htening. and cuttizig off. 25 
Fig. 3a shows a heat-jacketed stuffer 41 of the 
screw type into which molding compound is in¬ 
troduced in solid condition and is heated and 
worked until it is softened to the desired working 
condition. From the stuffer 41 the plastic flows 30 
through a homogenizer and filter 41, thence 
through a plastic valve 42 and into and through 
A nozzle 43 surrounded by lubricant admitted 
through passage 44 from a source and through 


>xmalopera- 
gh pressure 
If and con¬ 
stant mizuzte 
nute, deter- 
UeU. How¬ 


ever, in starting the operation, the by-pass is used 
to ccmduct the lubricant into the die either above 


or in coDjunctlm with the main 1^ M. The' 
t^-pass also is used for breaking jams. 

20 In starting the operation witn tn^ aivaratus, 
the idastic valve 42 is closed, as^Jso is 
valve 61 and by-pass valve 63. stuffer is 
heated and plastic fed into it if ^lecessary to 
charge it after the stuffer has been idtarted. The 
25 stuffer is allowed to run until wen with 
plastic and until pressure builds up sufficiently 
to bring the plastic in good workiJig condition 
up to toe plastic valve ready to flow into the die 
45 when valve 42 is opened. 

30 Before plastic is admitted to the die, the die 
must be cleared, that is freed of plastic or the 
plastic the r ein comidetely surrounded by lubri¬ 
cant and xnade freely movable under pressure. 

A shot of lubricant may now be admitted into 


connecticms which will later be described. The 35 the die as by closing drain valve 62 opening 


lubricant thus supplied surrounds the plastic 
Where it issues from the nozzle and flows through 
the die 41 in the form of a very thin film on the 
surface of the die and surrounding the plastic 
material which is shaped into a rod 4| during its 40 
passage through the die. 

The die illustrated in Figs. 3a and 3b is ap¬ 
proximately ten feet three inches long, this length 
being used advantageously for producing the rod 


main valve 51 and by-pass valve 63. The entire 
column of the accumulator may be so admitted. 
'Valve 42 being closed, no lubricant inay flow into 
the Alter or stuffer. I 

Valve 42 is now opened slightly tolperxnit plas¬ 
tic to enter the die 46 and may be opened more 
and more as the flow of lubricant is reduced by 
gradually closing by-pass valve 53,1 which is so 


manipulated as to permit the pi 


41 which, as shown, is Intended to be in thidt- 45 ctmtinuous string and then flU 


ness. The end of the die carries a stuffing box 41 
which may be ti^tened more or less to apply the 
desired ba^ pressure to the rod during extr^cm 
thereof and which serves as a very efficient means 


plained above. The plastic is 
ually at flzst to prevent it from 
the die. 

As the idastic approaches its 


: to form a 
die, as ex- 
Itted grad- 
ng through 


surging thrc 

full shape, 
lay betaken* 


___ As the plastic approaches its full shape, the 

to remove the lubricant from the surface of the ^ contrd of the flow of lubrlcantmayM taken over 
rod just before it issues from the die. A s m al l by line 51 and throttle 13, the by-iUss valve 63 

opening is drilled in the die or tn the gland nut finally being closed. Care must be jtaken in re- 

bf the stuffing box to i)ermit drainage of lubrl- dudng the flow of lubricant the 

cant which may be caught in a pan, as shown at flow of plastic to prevent the plastic from 


This prevents deformation of the rod 46 55 placing the lubricant aroiuid nijvmif 43 . xn 


which otherwise might result frmn accumulation 
ot a surplus amount of lubricant within the die, 
especially near its discharge end. 

I The lubricant is supplied to passage 44 under 


guard against this, the lubricant be main¬ 
tained in a body or bubble of subst^tial 
ness around the plastic for a shortjffistance be¬ 
yond the end of the nncai^ as shovm in Pigs. 2 

M _ _■ _«^ «__ .J. __ 


a constant high pressure of about 6,000 pounds so and 4 and should be brought to this e o iMi it ion 


per square inch by an accumulator 91, which is 
charged at Intervals with lubricant by a pump 52 
whi^ draws lubricant from a suitable receptacle, 
not shown, and disdiarges it through a conduit M 
linto the accumulator. The accumulator supplies 65 
the lubricant under constant pressure and pre¬ 
vents deformation of the plastic shape which 
Wight otherwise result from the pulsating effect 
of the pump acti^ on the plastic through the 


very gradually by proper manipulation d the 
valves 42 and 63 and by the throttle 61, if it has 
not previously been set in for 

normal operation. 

In the production of certain shabes, such as 
rods 1 inch thick, the xflastic valve 42^ not <q;)ened 
very widely and thus serves to proviM back pres¬ 
sure in the filter and the staffer, mus iTumriwg 
good dorsity and elimination of idF podcets in 

liter against 


lubeiant leading into the die and surrou nd i n g 70 the plastic. This also protects the 


theplastic. 

The pirton M of the accumulator is raised 
>gmiw«» the weight M until the accumulator is 
Ftom the accinnnlator the lubricant flows 


collapse. In luroducing smaller shimes, valve 42 
is opened fully, the ziomle or jet pro^dixig the 
desired back pressure. I 

Hx case of a jam. plastic valve 42 is dosed, the 


under constant pranize of weight 66 through pipe 75 stuffer is shut off, main valve 
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drmm 12 is opened. Tlds takes the pressore off of xoDen maj have different fonns. dependlnt upon 


the plastic In the die. permitting it to shrink out 
of contact with it wtmrt it stack m c a u si ng the 
Drain 12 Is ivovided to drain oat any leak¬ 
age which might flow past main valve II and ac¬ 
cidentally exert pressore on the rod in the die. 
When the plastic has. cooled and shrank some¬ 
what. the Jam is bxxtken by flrst closing valve 12 
and opening valve IT and then suddenly opening 
by-pass valve 12 to apply a fluid pressure shock 
to the plastic. This blow Is repeated after fur¬ 
ther cooling If necessary. 

Because of the relatively great length of the 
die 41 compared to its diameter, it is conven¬ 
iently formed in sectians Instead of in one piece, 
the die Illustrated being formed in three sec¬ 
tions. 41a. 41b and 41c. the adjoining tfids of 
which are threaded and joined by unions M and 
11. Each section of the die is provided with a 
jacket, as shown at N. Ma and Mb. connected 
at the Jc^ts In the die by conduits Me and lid. 
These jackets receive temperature controlling 
mediTim to control the temperature of the plas¬ 
tic within the die. Water may conveniently be 
used for this purpose and in the production of 
themu^dastic shapes of substantial thickness it is 
usually necessary to heat the water in order to 
prevent cooling the plastic shape too quk^ly. 
which might result in vacuum bubbles In the ex¬ 
truded shape. In the i^paratos as illnstri^ in 
Hgs. 3a and 3b. water Is drawn from a receptacle 
IT throogh line M by a rotary pomp indicated at 
It, the line M patwlng through a heater Tl and 
thence into ja^et M at the end thereof where 
the plastic material enters the die throat the 
nosxie 42. The heated water then flows through 
the jackets M. Ilo and Mb. and Anally Is dis¬ 
charged from the end of the Jacket Mb near the 
discharge end of the die Into a return pipe T2 
which leads Into the receptacle IT. 

As the water dreulates throi^ the Jackets of 
the die it picks upa certain amount of heat from 
the idastlc Tnaterlal and heat must be dissi¬ 
pated In order to prevent the temperature of the 
water from rising above the desired temperature. 
This Is accompltoed by means of a water cocrihig 
coll Indicated at T2 In the receptacle; 

It will be understood thati suitable temperature 
controlling means (not shown) may be associated 
with the water drcnlatlng system for the die to 
maintain the desired temperature and tempera¬ 
ture gradient in the die to prcverly cool the 
plastic material which is forced therethrough in 
acc(udance with the method of the inventkm. 

To prevent deformation of tiie plastic shape or 
rod after it has issued from the it preferably 
is supported by rollers having minimum ccmtact 
with the shape or rod. The contact of the rod 
at any one point on its surface with any of the 
rollers is line contact and only momenta^, and. 
therefore deformation is preve n t e d, such as would 
occur for example if the rod were permitted to 
rest on a conveyor b^ i 

Thus there is shown near the discharge end of 
the die a roller T4. and at a substantial distance 
beyemd the roQer T4 a flight of rollers Tl. TIa. Tib. 
etc. is provided, the rcdlers being fairly close to¬ 
gether and extending along the length of the ap¬ 
paratus wdl toward Its end. as shown in Fig. 3d. 

The rollers T4, Tl and TIa may be made of 
wood or other material of Imnla^g character 
which win not unduly cbm the plastic material. 
The rollers shown are provided with semi-clrcu- 
lar grooves to fit appr o xim at el y the round shape 
of the rod M. atthough it win be bbvioas that the 


the shapes of the extruded products. 

In order to hold the rod straight as it oo(^ a 
puller indicate d generally at Tl near the end of 
5 the apparatus may be provided. The puller il¬ 
lustrated comprises two endless belts TIa and Tib. 
the adjacent strands of which travel to the left 
and grip the rod. as shown. The puller maintains 
a tension on the rod and holds it straight as it is 
10 cotded. 

With some types or sixes of rods, or with some 
types of materials, the rate of extrusion may vary 
as much as 10%. Therefore, it may be desiraUe 
to synchronise the speed of the puller to a vari- 
IS able rate of extrusion from the die. This may be 
accomplished by providing a varlaUe speed con¬ 
trol mechanism for the puller, as Indicated gener. 
tJJy at TT. which varies'the speed of the puller In 
accmdance with the amoimt of sag in the rod be- 
20 twee n the rollers T4 and Tl where the rod Is en¬ 
gaged by the roller Tl on the lever TS of the puller 
speed control switch 11. This switch is connected 
to the speed oontn^er by the three wires 12 . as 
shown in Figs. 3b and 3e. When the rod between 
25 the rollers T4 and Tl approaches a horizontal 
position the speed controller slows down the 
puller and when the rod moves downwardly be¬ 
cause of the slack resulting from the rate of 
extrusion exceeding the rate of pulling, the puller 
30 is speeded up to take up the slack. 

The speed control mechanism for the puller 
may in some cases be dis>en8ed with and the rod 
between rOners T4 and Tl held in horizontal posi¬ 
tion by additional rollers. In this case, the speed 
35 of the puller is set to run at least as fast as the 
rod is exttuded. but its grip <m the rod is so ad¬ 
justed that if the rate of extrusion is less than 
the puller speed then the puller will slip on the 
rod enough to maintain a substantially constant 
40 pun on the rod and keep it straight. 

In Fig. 3b. the rod may start to reheat as soon 
as it issues from the die and continues to reheat 
for some distance, say up to the flrst rt^er Tl or 
thereabouts. After a certain amount of reheating 
45 has been effected. coOUng of the rod begins, the 
exact p(tot where this occurs varying with the 
type of material being shaped and depending 
upon the established conditions of operation. 

Certain types of shapes and shapm of certain 
^ materials may conveniently be cooled by one 
more water vrays. as shown at M, Ma. Mb. Me. 
Md and Me, so located as to direct streams down¬ 
wardly over the rod in order to coed it uniformly 
over its entire circumference as it passes beneath 
M the respective ^rays. 

Each of the sprays receives water from a re¬ 
ceptacle M. Mo. Mb. Me. Md and t4e from which 
the water is drawn by piunps indicated at Me. 
11^ Me, which deliver the water to the sprays. 
00 The spray water is caught by troughs ixKllcated 
at M and Ma associated with eadi of the sprays 
and these troughs discharge the water ba^ into 
the receptsudes Mo. Mb. Me. Md. Me. 

It is desirable to amtrol the temperature of 
85 the cooling water delivered through the sprays 
Ma. Mb. Me, Md, Me. in order to rapidly cool the 
rod. but not to cod it too rapidly. For this pur¬ 
pose. a heat exchange circulating system is pro¬ 
vided which is common to aU the receptacles Ma. 

70 Mb. Me. Md. Me. and which comprises a supply 
line IT leading fr^ a receptacle M and through 
vdiich the water is circulated by a pump M. the 
line IT passing through a heater If and thence 
through the various receptacles Ma, Mb. Me. Md. 

71 Me;in which the Hue IT is given the form of coQa 
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! Ho. tlb. tie, ITd. ITc. Ftam iMt leooptade 
I lien retain line M eaxiles the wmter to the 
zeeeptaclett. 

m some eases tbe ivater qura^s are not used 
! and the extruded shape Is coded simply bj ex> 
posing it to room or plant atmo 9 here. 

As shown In Fig. 3e, a cut^K^ff device tS may 
I he provided for cutting the extruded shape Into 
sultalde lengths. At this point the extruded shape 
or rod will have been cooled to almost room tern* 

! ijem^ure and wlU have attained approximately Its 
normal hardness. 

The stuffer and associated parts and the con¬ 
nections for applying lubricant to the die are 
shown In detail in Figs. 4 and 5. The stuffer 41 
comprises a heating jacket 4t-o for hot oil or 
water and contains a screw 4t-&, a drive for 
which Is ^closed In a housing 49-c. Fig. 5; 

Plastic material flows from the stuffer 41 
through nlpide 41-d. having a conical inlet and 
redxiced outlet and hdd In the head of the stuffer 
by a threaded bushing and screws, as shown In 
4. The nipple 4i-d Is screw-threaded into 
the block 41-a for the Alter 41 which is held in 
place tetween the head 44-b at one end of the 
block 41-a and the casing 42-o of the plastic valve 
secured to the other end of the block. The Alter 

41 comprises a metal perforated cylinder wrapped 
with wire mesh cloth preferably of extreme flne- 
ness. such as 700 wires per linear inch, in order 
to remove all foreign matter, even matter as line 
as lint, and to form a “smooth colloid” by mak¬ 
ing the plastic material uniform in viscosi^. The 
plastic material Is heated to relatively high tem¬ 
perature and reduced to r^tively low viscosity 
in the stuffer to permit it to flow through such 
extremely flnf' screen. The block and Alter are 
heated by conduction of heat from the stuffer. 

As shown In Fig. 4, the plastic valve 42 is of 
the rotary plug type and has a handle 42-b for 
turning it. The valve may be secure held in 
adjusted position by means of a screw 42-c pass¬ 
ing through a slot in segment 42-(f in the valve 
plug, the screw being threaded into a stud 42-« 
secured to the valve block 42-a. 

The plastic valve discharges into nozzle 42 pro¬ 
jecting into die 48. Nozzle 42 is of small cross 
section and has a thin wall and Is foxmed on a 
thick, flanged body as shown engaged by a re¬ 
taining ring 42-a fltted onto valve block 42-a 
and fltted into a member 42-b threaded onto die 
48. Member 42-b contains passage 44 for lubri¬ 
cant which flows into the bushing at the rear end 
of the nozzle into an annular space 44-a between 
the Interior of member 42-b and the nozzle 42. 
From the rear of this annular space, the lubri¬ 
cant flows over the entire outer ^irface of nozde 

42 and over the entire surface of die 48. 

The plastic receiving parts between the stuffer 
and the die are subjected to very high pressure 
and are apt to break and plastic is apt to escape 
through the Joints. To avoid bresJcage, these 
parts are made with very heavy walls and leakage 
of the fluent plastic is prevented by drawing the 
parts together with heavy strain bolts 41-c and 
41-d which extend through ears in head 41-b. 
valve Ido^ 42-a and 42-b. Sy removing the 
bolts, the parts may readfly be removed for clean¬ 
ing. repair or replacement. 

Passage 44 in bushing 42-b receives lubricant 
from the short pipe 11 coupled to nipple 44-a. 
welded to member 42-b as shown In Fig. 4. Pipe 
81, nipple 44-a and the block if-a of throttle it 
have very thidc walls and small bores to prevait 
* *spr in 8 '* In the lubricant conneetlODS between 


the thiottte and the die and to keep the vrilnme 
of lubricant aa small as possible between tiieae 
points. This msuxes that a small incompressllde 
anxNmt of lubricant win be traiveo. so to speak, 
g b etwee n the throttle If and the blastic In the 
die and in an unjrleldlng endosurd in the event 
of sudden increase in pressure in the plastle ma¬ 
terial in the die resulting from lodal sticking or 
other causes. Consequently the injessure of the 
10 lubricant win be instantaneously presponsive to 
changes in plastic pressure, insuring continued 
hydrostatic balance between them. Not only does 
this tend to prevent or relieve stiicklng. it also 
prevents a flow of the plastle arou^l the nozde 
15 42 and rearwardly of its tip which might cut off 
the flow of lubricant and cause stiicklng or jam- 
m^. j 

Throttle It comprises a needle I t-b having a 
sliding lit in its bore whldi is moved] inwardly and 
20 outwardly by turning the hollow handle 81-c In 
which it Is secured at its outer end. The handle 
81-c Is screw-threaded on the block 81-a of the 
throttle. When the needle 81-b Is moved into 
the block, the resistance to flow of lubricant be- 
25 tween it and the bore is increas^ and when 
moved outwardly, the resistance to flow is de¬ 
creased. This provides for the minute, critical 
flow of lubricant required which <»uld not con¬ 
sistently be obtained by the usual l^pe of needle 
2 Q valve because of abrasion of the stot of such a 
valve by the needle engaging it or because of 


wire drawing of such a valve or for pther reasons. 

Example I | 

25 Commercial methyl methacrylate folding pow¬ 
der Is heated in a stuffer and discharged from 
the stuffer through a nozzle into ^ die. The 
stuffer may be heated in a flrst zone to about 
370** F., in a second zone to about F.. and In 
40 & third zone to about 360” F. to 380”| F. The noz¬ 
zle end of the die preferably Is maintained at 
about 350” F., so that the material is stiU quite 
hot and very sticky where it enters the die. The 
die may be about 15 feet long and the rod ex- 
45 truded at the rate of 50 inches or more a minute. 

The temperature of the die may be that re¬ 
sulting from a jacket temperature Tof about 145* 
F. in a flrst zone of about 4 feet, g jacket tem¬ 
perature of about 130” F. in a s^nd zone of 
50 about 5 feet, and a jacket zone of 70” F. in a 


‘ pressure of 
at the source 


perature of about 130” F. in a setond zone of 
50 about 5 feet, and a jacket zone of 70” F. in a 
third zone of about 5 feet. f 

Lubricant is caused to flow throi^ the die in 
the form of a film covering the entire surface of 
the die at a rate of approximately loi cubic inch 
55 per foot of length of rod extruded. Such flow of 
oil is preferably maintained under pressure of 
4000 pounds or more per square inch at the source 
of supply. I 

The plastic in the die is maintained under a 
50 pressure of at least 150 pounds pejr square inch 
and the normal pressure may be 300 or 400 pounds 
per square inch and the pressure m^ reach 1000 
poimds per square inch, depending jupon require¬ 
ments. 

65 llxe rod surface may be permit^ to reheat, 
by equalizing of its temperature wl^ that of the 
hotter interior, as and after the rod issues from 
the die to form a lustrous surface Mid may be 
cut into lengths near the point of isue and per- 
70 mitted to cool and harden into its fl^ shape and 
dimensions while supported In suitsilde trays. 

ExampHe II 


In suitsible 

« I 


Pcdymethyl methacrylate moldizig powder is 
75 formed Into rod in diameter by! it m 
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a staffer and r*—tt ttaroi^ a filter bdd at 
approzlmatdy 415* F. and then discharging the 
material through a noode and Into a die 10 feet 
3 mdxs long through which lubricant is caused 
to flow in the form of a film on the die surface 
at the rate of 20 drops per minute under pressure 
of appnudmately 6000 pounds pa square inch. 
A temi)er a ture of about 146* F. is Tnalntalned in 
the die Ja^t. The rod may be extruded at the 
rate of about 11.2 feet per minute or about 39 
poonds per hour. > ^ 

ffxomple m 

Polymethyl methacrylate molding powder is 
formed into rod 1 " in diameter by heating the 
compound in a stuffer and passing it through a 
filter held at anprozimately 400* F. and discharg* 
ing it throufih a noezle into a die which is 14 feet 
6 inches in length. Lubricant is caused to flow 
through the die in the form of a film covering 
the die surface at the rate of 9 drops per minute 
uzMier j^essure of approximately 6000 pounds per 
square inch. The die temperature corresponds 
to that of a jacket temperature of approximately 
160* P. at the inlet of the die. The rod may be 
extruded at the rate of 1)4 teet per minute, or 
38)4 poonds per hour. ^ 

Example IV 

Polys^rene molding powder is formed into rod 
% Inches in diameter by first heating it in a 
staffer and passing it through a filter held at 
433* F. and discbarging the highly heated idastlc 
through* a nozzle into a die' which is 10 feet 3 
inches in ^»^gth Lubricant is forced through 
the die in the form of a film covering its surface 
at the rate of 12 drops per minute under a pres¬ 
sure at the source of i^proximately 6000 pounds 
per square Inch. The temperature of the die cor¬ 
responds to that of a Ja^et temperature of 171* 
P. The rod may be so extruded at the rate of 
10.4 feet per minute, or 33 pounds per hour. The 
rod thus produced from poly sty re n e molding com- 
peund has a dun snrface. 

Example V 

Polystyrene molding compound is subjected to 
heat and pressure in a stuffer and passed through 
a filter held at apiuuximately 433* P. and then 
discharged throu^ a nozzle into a die 44 feet 6 
mebes long and formed into a rod 1 inch In di¬ 
ameter. The jadeet temperature of the die at 
the inlet end of the die may be 186* P. and the 
flow of lubricant through the die may be regu¬ 
lated to 11 drops per minute. The rod may be 
extruded at the rate of L7 feet per minute, or 38 
pounds per hour. 

zn Examples n to V above, a temperature 
gradient may be maintained in the die corre- 
^ijondtng to a rise of about 10* P. in the jacket 
water from the inlet to the dischmrge end of the 
die. a substantial amount of heat being trans¬ 
ferred from the plastic into the jacket water so 
that the rod is cooled gradually and substantially 
hardened in the die. 

Various dranges may be made in the details of 
con zt r u ctlon of the apparatus and in the mode 
of performing the method of the invention with¬ 
out depart'ng from the scope of the appended 
dalms In additi o n to rods, tubes and ribbons 
may be made and in making tubes, lubricant may 
be applied to either or both sides in the manner 
d iscl os ed herdn. It will be understood that in 
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temperature of the die is so controlled as to de¬ 
liver heat to. rather than to remove heat from 
the plastic material in the die. although some 
cooling of such thermosetting plastic in the die 
5 may desirably be effected. 

In the production of tubes, the lubricant may 
be introduced between the interior surface of the 
plastic material axul the exterior of the mandrel 
over which the tubers formed as well as the in- 
10 temal surface of the external die and the exter¬ 
nal surface of the tubing. Por this purpose a 
circular passage for lubricant is provided at the 
inner end of the mandrel, or at any other desired 
pdnt thereon. 

15 Not only may various liquids be separately em¬ 
ployed in carrying out the invention, but different 
liquids may be employed in combination. For 
example, mineral oil may be used in a first form¬ 
ing zone and another liquid, such as mercury. 
20 used in an adjacent temperature treatment zone. 
In this case the die may be vertical the oil 
permitted to bubble upwardly through the mer¬ 
cury which may be applied under sufficient head 
to exert the desired hydrostatic pressure (m the 
25 plastic, such as a pressure in excess of the vapor 
pressure in the plastic. A substantial layer of 
mercury may be provided between the plastic and 
the die or tubular member. The oil may be per¬ 
mitted to drain off at the top of the mercury. 
30 A pressure as high or higher than 10.000 ixnunds 
per square inch may be applied to the oil to force 
it upwardly between the plastic and the die and 
up through the mercury, the rate of flow being 
throttled as explained above. An Initial *'set** 
33 may be given to the plastic material in the oil- 
lubricated portion of the apparatus to give it di¬ 
mensional stability and to invent penetration of 
the lubricant into the plastic. 

Tlie condition of the plastic material or batch 
^ as supplied to the stuffer may vary. In addition 
to molding powder, batches in more or less idastlc 
condition, or even in semi-liquid or liquid condi¬ 
tion. may be fed into the stuffer and formed into 
the desired shapes by the novel method of this 
^ invention. 

Instead of producing bubble-free shapes, the 
invention may be employed to produce orna¬ 
mental bubble or foam-containing shapes, such 
^ as rods, in which gas or vapor bubbles are per¬ 
mitted to form within an exterior shell of bubble- 
free or clear materiaL This may be done by in¬ 
creasing the rate at which the shape is extruded 
so that the effect of pressure and temperature 
ijj change, such as cooling, is insufficient to prevent 
the formation of gas bobUes inwardly of the cl ear 
outer layer. 

Other changes and variations may be Tna^o la 
practicing the invention. 

0 Q I claim: 

The process of shaping solvent-free organic 
plastic material by extrusion thereof through a 
die of substa ntia l length which comprises 
the material to a moldable condition, contlnuous- 
65 ly forcing a stream of the heated material into 
said die and causing the material to the 

shape of the die by contlnaously aivlying pres¬ 
sure to said material, and between* 

said material and said die throughout length 
70 of the latter a continuous film of liquid lubricant 
sub st a n t ially Immiscible with said bj 

maintaining a source of supply of the lubricant 
at a pressure greatly in excess of pressure 
pb od to the material and contlnaoasly 
75 said Inbzlcant ftom said soozoe of supigytlizoatfi 
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» throttled passage Into the die and about the 
'material therein at such a rate per unit area of 
'shape extruded per unit of time that the lubri* 
cant flows through the die in the form of a fllm 
I on the die surface, while maintaining the lubri- 
'cant in the passage substantially unyielding, 
whereby, in the event of sudden Increase in the 
I»%ssure in the plastic material in the die. back 
flow of the lubricant is prevented. 

2. The i»x)cess of shying solvent-free organic 
; idasUc material by extrusion through a die of 
substantial length which comprises converting 
the organic plastic material into a tacky, viscous 
moldable condition by heat, continuously fracing 
a stream of the heated material into said die and 
causing the material to assume the shape of the 
die by continuously applying pressure to said ma¬ 
terial. and continuously feeding through a throt- 
' tied passage to the die and about the material 
therein a liquid lubricant substantially immiscible 
' with said material so as to maintain a ccmtinuous 
fllm of lubricant between said material and said 
' die throughout the l^igth of the latter by main- 
' a sui^ly of lubricant under pressure 

which is greatly in excess of that applied to said 
material, regulating the flow of lubricant into 
' and through said passage and said die by throt- 
, tling the feed into the passage at such a rate 
per unit of area of shape extruded per xmit of 
time that the lubricant flows through the die as a 
film on its surface in substantial pressure equi¬ 
librium with the material within the die while 
unyieldingly maintaining the lubricant in said 
throttled passage between the throttling point 
therein and the die whereby in the event of sud¬ 
den increase of pressure of the plastic material 
in the die interruptirai to the flow of the lubricant 
through the die is prevented. 

' 3. The process of shaping solvent-free organic 

' plastic material by extrusion thereof through a 
' die of substantial length which comprises heating 
' the material to a moldable condition, continuous¬ 
ly forcing a stream of the heated material into 
' said die and causing the material to assume the 
' shape of the die by continuously aivlying pres¬ 
sure to said material, and maintaining between 
I said material and said die throughout the length 
' of the latter a continuous fllm of liquid lubricant 
substantially immiscible with said material by 
TwftintAining a souTce of supply of the lubricant at 
' a pressure in excess of the pressure applied to 
the material and continuous delivering said 
lubricant from the source of supply through a 
' throned passage into the die in such manner 
' as to form a reservoir of lubricant in the die at 
I the idace of entry of the material into the die 
' and at such a rate per unit area of shape ex¬ 
truded per unit of time that the lubricant flows 
' throughthedieintheformof a fllm on its surface 
in pressure equilibrium with the material within 
the die, while TnaintAtTiing the lubricant in the 
I passage substantially unyielding, wher^ in the 
event of sudden increase in the pressure in the 
plastic material in the die. back flow of the lubri¬ 
cant is prevented. 

4. The process of shaping solvent-free organic 
plastic material 'trj extrusion through a die of 
substantial length which comprises converting 
the organic plastic material to a plastic and mold- 
able condition by the application of heat thereto, 
f iiifmi rt g said heated material into a com p a ct 
plastic stream, constantly forcing said stream 
under continuous pressure through a Jet into said 
die and causing the material to assume the shape 
^ of thA ieL and 
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wiAiwiAiTiiwy a conttnoous lUm of Injbrlcant be¬ 
tween said material and said die tfaroughout the 
length of the latter by maintaining a aouree of 
supply of lubricant under pressure which is gxeat- 
a ly in excess of that applied to said zbatexlal. de¬ 
livering the lubricant frran said source of supply 
through a throttled passage into an ahnular qjHtee 
about the Jet at such a rate per t^nit area of 
8hm>e extruded per unit of time that tjhe lulnicant 
10 flows through the die in the form of a flhn on 
its surface while unyleldbigly maintaining the 
lubricant in said throttled passage' wherd)y in 
the event of sudden increase of pressure of the 
plastic material in the die back flow of the lubri¬ 
cant ia mevented. j 

5. The process of shaping sc^vent-free organic 
plastic material by extrusion thereof through a 
die of substantial length which cranprises heating 
the material to a moldable conditio, continu¬ 
ously forcing a stream of the heated material into 
said die and causing the material td assume the 
shape of the die by continuously applying pres¬ 
sure to said material, maintaining the organic 
plastic material during its passage ithrough the 

25 die under a bsrdrostatic pressure in excess of the 
vapor pressure of any constituent tpbereof. con¬ 
trolling the temperature and {temperature 
gradient of the organic plastic material during 
its passage through the die so a4 to prevent 
SO gas and vacuum bubbles forming and to permit 
the material to be handled upon emerging from 
the die. and maintaining between s^d material 
and said die throughout the length of the latter 
a continuous fllm of liquid lubricant ^bstantlally 
S5 ijniniscible with said material by maintaining a 
source of supply of the lubricant a pressure 
in excess to the pressure applied to |tbe material 
and continuously feeding said lubridpt from said 
source of supply through a throttled passage into 
^ the die and about the material therein at such 
a rate per unit area of shape extit^ded per unit 
of time that the lubricant flows through the die 
in the form of a thin fllm on its ^urface while 
maiTifadning the lubricant in the passage sub- 
45 stantially unyielding. wberAy. in jthe event of 
sudden increase in the pressure in the plastic ma¬ 
terial in the die. back flow of the! lubricant is 
prevented. | 

6. The process of shaping sedventpfree organic 
60 plastic material by extrusion thereof through a 

die of substantial length which comprises heat¬ 
ing the material to a moldable condition, con¬ 
tinuous forcing a stream of tbej heated ma¬ 
terial into said die and causing the material to 
65 assume the shape of the die by con^uously ap¬ 
plying pressure to said material, effecting an ex¬ 
change of heat between the die and the shaped 
material to stiffen the material at a predeter¬ 
mined maximmn rate less than the mte at which 
00 vacuum bubbles woifld form in the shaped ma¬ 
terial. and maintaining between said material and 
said die throughout the length of j the latter a 
continuous fllm of liquid lubricant substantially 
iTHTnicrihii* with said material by wjiftintufaing a 
65 source of saKS of the lubricant at a xuessure in 
excess of the raessure applied to the material 
and craitinuouS forcing said lulndoant from said 
source of supply through a throttled passage into 
the die and about the material therein at such a 
70 rate per unit area of shape extnuM per ""H of 
time that the lubricant flows, throi^ the die in 
the form of a fllm on Its surface in b t e ssur e eqnl- 
lilxlnm with the material wittiin &e die. while 


maintaining the luteicant in the passage sub- 

75 stantliJlv imvirtdiTHr In 
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sodden taicrcaae !n ttw preHure In the plasUe ma¬ 
terial tax the die. back flow of the lubricant Is 
pscTcnted. ^ 

7. The process of shaping sblvent-free organic 
material bjr extrusion thereof through a 
die of substantia] length which comprises heat¬ 
ing material to a moldable condition, con- 
tlnxioosly forcing a stream of the heated material 
into said die and causing the material to assume 
the shape of the die by continuously applying 
pressure to said material, and maintaining be¬ 
tween said and said die throughout the 

length of the latter a continuous film of liquid 
lubricant which is substantially immiscible with 
said material and is stat^ at the high tempera¬ 
ture of the plastic material and has at least the 
v is cosity of a lubricant having a flow of 1000 sec¬ 
onds at STS* F. by maintaining a source of sup¬ 
ply of the lubricant at a pressure in excess of the 
p r e ss ure iqpplied to the material and continu¬ 
ously forcing said lubricant from said source of 
supply through a throttled passage into the die 
and about the material therein at such a rate per 
unit area of shape extruded per unit of time that 
the lubricant flows through the die in the form 
of a thin film on its surface while maintaining the 
lubricant in the passage substantially unyielding, 
whereby, in the event of sudden increase in the 


pressiure in the plasUe material in the die, bade 
flow of the lubri c ant is prevented. 

8. The process of shi^)tng solvent-free organic 
plastic material by extrusion through a die of 
6 substantial length which comprises converting 
the organic plastic material into a tae^, viscous 
moldable condition by heat, constantly forcing a 
stream of the heated material into said die and 
causing the material to assume the shape of the 
10 die by continuously applying pressure to 
material, and continuously delivering through a 
throttled passage to the die and about the ma¬ 
terial therein a liquid lubricant substantial^ im¬ 
miscible with said material so as to g 

15 continuous film of lubricant between said ma¬ 
terial and said die throughout the length of the 
latter by maintaining a supply of lubricant tmder 
pressure which is greatly in excess of that ap¬ 
plied to said material, regulating the flow of In- 
20 bricant into and through said passage and said 
die by throttling the feed into the passage at a 
rate of approximately eight to twenty drops per 
minute while unyieldingly the lu¬ 

bricant in said passage between the throttling 
25 point and the die whereby in the event of amdden 
increase of pressure of the plastic material in the 
die back flow of the lubricant is prevented. 

JAMBS BAHJST. 
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PLAINTIFFS* EXHIBIT No. 3 

MANUFACTURE OF MOLDING POWDER 
WET MIX PROCESS 


RAW FLAKE 

(CELLULOSE ACETATE) 


BAKER-PERKINS MIXER 


MIX 


FILTER 


solvent, 

PLASTK.IZER, 

DYES 

AND 

PIGMENT 


MILL ON COLD 
OR WARM ROLLS 


SPREAD 
INTO SHEETS 


CUT INTO 
STRIPS AND 
REMOVE SOLVENT 

70‘E 8-iO HOURS 


DICER OR 
GRANULATOR 


BREAK UP 
INTO 

GRANULES 

3-'4Z MOISTURE 


REMOVE 
5:: FINES 


DRY IN TRAYS TO 
REMOVE REMAINING 
SOLVENT AND 
MOISTURE 

180 E 18 HOURS 


MOLDING 

POWDER 

(CELLULOSE ACETATE) 


1*21 FINES 
aSl MOISTURE 








SCHEME OF INJECTION MOLDING 
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MANUFACTURE OF MOLDING POWDER 

DRY MIX PROCESS 
CONKLIN 2.048.686 



FINES 

LESS THAN OAXMOISTURE 


EXHIBIT No. 6 


MANUFACTURE OF MOLDING POWDER 

DRY MIX PROCESS 
CONKLIN 2.155. SOS 
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SX FINES 

LESS THAN OSX MOtSTURE 
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PLAINTIFFS’ EXHIBIT No. 7 


PLASTICIZING METHOD 

DRY MIX PROCESS 
PALMER 2.150,939 


MOLDING METHOD 

DRY MIX PROCESS 
KIMBLE < PALMER 2.151.476 
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PLAINTIFFS* EXHIBIT No. 8 




MANUFACTURE OF MOLDING POWDER 

DRY MIX PROCESS 
NIXON PROCESS 


RAW FLAKE 

(ceuLULOse acetate) 


SMALL, LIGHT, MIXER- 


MIX 

"wr 


PLASTICIZER, 

DYES, 

PIGMENTS, 

ETC. 


VIBRATING 
PL ATE 
LAMP DRIER 


DRYING 

TO aSZMOISTURE OR LESS 
WHILE MAINTAINING 
GRANULAR CHARACTER 
OF MIXTURE 


HOT EXT RUSION 
MACHINE 


EXTRUDE 
INTO RODS 


CHOPPER 


CUT RODS 
INTO PELLETS 


MOLDING 

POWDER 

(CELLULOSE ACEWE) 
NO FINES 

LESS THAN 0.5Z MOISTURE 
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PLAINTIFFS’ EXHIBIT No. 14 

MANUFACTURE OF PLASTIC COMPOSITION 

MOSS 2,265,303 



TL FINES ? Z MOISTURE ? 



















PLAINTIFFS’ EXHIBIT No. 14 


MANUFACTURE OF PLASTIC COMPOSITION 

MOSS 2,265,303 



1 FINES ? 


7 MOISTURE ? 
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PLAINTIFFS’ EXHIBIT No. 18 

MOLDING PROCESS 
BRITISH FATENT NO. 422.232 
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PLAINTIFFS’ EXHIBIT No. 19 


25 


PROCESS FOR IMPROVING PHYSICAL PROPERTIES 






BECK ET AL. 2,215.573 


POLYMERIZED 
VINYL CARBAZOLE 


MIX 


SOFTEN IN^ AGENTS < 

_ FILLERS. 11E., TALCUM. 

MICA, GRAPHITE, 

/ ASBESTOS, WOOD FLOUR 


EXTRUDED 

IN THIN ROD 
OR PLATE 
02-5 MM. THICK 

200*C. 


COMMINUTED 
BEATER MILLr^ to fine,FIBROUS 

MASS 


/(OPTIONAL) 


FORMED INTO 
TABLETS I 
PRESSED INTO 
SHAPE 

200 -250* C. 


VINYL CARBAZOLE 

HAVING IMPROVED 
PHYSICAL PROPERTIES 
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PLAINTIFFS* EXHIBIT No. S 


CLAIM 1 


CLAIM 2 


1. The process of nslclng 
therMoplastie aoldlag pellets 
eoaprislag 


2. The lirocess of ■airing 
theraoplastie Holding pellets 
comprising I 


the nalclng of a solvent-free 
granular ■ixture^ containing 
■ore than approxinately 
■oisture, of a granular, 
plasticizable, thersoplastic 
compound vith plasticizer. In 
desired proportions. 


wA-irtrig a solvent-free nix- 
ture, containing nore than ap- 
proxiBstely nolsture, of 

a granular, plasticizable, 
theraoplasticIcoupound vith 
plasticizer, ^ desired proper* 
tions, I 


then drying the granular alx- 
ture to reaove all aolsture 
therefron In excess of 0.5^, 
pDder conditions such as to 
■aintain the granular 
character of the ■ixttire. 


drying the gr^xilar nixture to 
rsBove all Moisture therefroa 
In excess of 0«5^, under condl* 
tions such as I to Maintain the 
grantilar charActer of the Mix¬ 
ture, 


next feeding the granular, 
-dried Mixture diredtly to a 
hot extrusion Machine through 
a closed conduit, then subject¬ 
ing the Mixture In said machine 
to heat and pressure to extrude 
continuously therefroM a rod of 
desired size. 


feeding the granular, dried 
Mixture directly to a hot ex¬ 
trusion Machliie, hoMogenizing 
said Mixture ^ said Machine, 
subjecting thb hoMogenized Mix* 
ttire to heat knd pzMssixre to 
extrude eontiiiuously from said 
Machine a rod of desired size. 


perMitting said rod to harden, 
and finally cutting the rod 
into sections of proper 
length for Molding pellets. 


permitting sa^d rod to harden, 
and cutting said rod into sec¬ 
tions of proper length to form 
Molding pellet. 















EXHIBIT No. 20 


NIXON APPLICATION SERIAL NO. 569.197 


CLAIM 3 



CLAIM 4 


CLAIM 5 



















PLAINTIFPS’ EXHIBIT No. 21 


MANUFACTURE OF MOLDING POWDER 

DRY MIX PROCESS 
CONKLIN 2,048,686 


MANUFACTURE OF M< 


>ING 


DRY MIX PROCESS 
NIXON PROCESS 


RAW FLAKE 

(CELLULOSE ACETATE) 


RAW FLAKE 

(CELLULOSE ACETATE) 


GRIND 

OR OTHERWISE 
COMMINUTE 

80*MESH SCREEN 


NO EQUIVALENT STEP IN NIXON 


DRY 

I50“E 

SDAYS 

aSS^HjO I 


MIX 


NO EQUIVALENT STEP IN NIXON- 


PLASTICIZER, 

DYES, 

PIGMENTS, 

ETC. 


MIX 


plasticizer, 

DYES, 

PiGMEN*rS, 

ETC. 


MATERIAL ' 
PLASTICIZED r 


KNEAD 
- ON HOT 
ROLLS 

300-320 F. 

5 MINUTES 


NO EQUIVALENT STEP IN NIXON 


NO EQUIVALENT STEP IN CONKUN¬ 


DRYING 

TO 0.5 MOISTURE OR LESS 
WHILE MAINTAINING 
GRANULAR CHARACTER 
OF mixture 


COOL 


BREAK UP 
INTO 

GRANULES 


NO EQUIVALENT STEP IN CONKLIN 


NO EQUIVALENT STEP IN NijcON- 

— NO EQUIVALENT STEP IN CONKLIN 


EXTRUDE 
INTO RODS 


CUT RODS 

into pellets 


I MATERIAL ' 
■j PLASTICIZEDj 


MOLDING 

POWDER 

(CELLULOSE ACETATE) 

St FINES - LESS THAN 0.5X 
MOISTURE 


MOLDING 

POWDER 

(CELLULOSE ACETATE) 

NO FINES - LESS THAN O.St 

moisture 



































PLAINTIFFS* EXHIBIT No. 22 


MANUFACTURE OF MOLDING POWDER 
DRY MIX PROCESS 
NIXON PROCESS 
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MANUFACTURE OF MOLDING POWDER 

DRY MIX PROCESS 
CONKLIN 2.155.303 


; MATERIAL j. 
' PLASTICIZED > 



MOISTURE 


MOISTURE 


PLASTICIZER, 

DYES, 

PIGMENTS, 

ETC. 


MATERIAL j 
PLASTICIZED' 

I 
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STATEMENT OF QUESTIONS PRESENTED 

The questions presented for determination on this ap¬ 
peal are as follows: 

1. Does a mere finding that patents of the prior art 
show the separate steps of a claimed process to be old, 
justify and support a finding that a new process, com¬ 
bining these old steps in a new way and having a new 
mode of operation, is unpatentable? 

2. Is not the finding that the differences between the 
process claimed' by appellants, and the processes of 
the prior art, are minor, arbitrary, and without inven¬ 
tion, erroneous and contrary to the evidence? 

3. Is not the finding that appellant, Nixon, has 
merely brought together old features selected by the 
use of good judgment but without invention, erroneous 
and contrary to the evidence? 

4. Is not the finding that claims 1 to 10, inclusive, 
of the Nixon application involved are unpatentable, in 
view of the prior art references, erroneous because 
not supported by valid findings and contrary to the 
evidence ? 
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IN THE 


United States Conrt of Appeals 

FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 10,691 


STANHOPE NIXON and NIXON NITRATION WORKS, ! 

Appellants, 


V. 


JOHN A. iL\RZALL, Commissioner of Patents, 

Appellee. 


APPEAL FROM JUDGMENT OF THE UNITED STATES 
DISTRICT COURT FOR THE DISTRICT 
OF COLUMBIA 


BRIEF FOR APPELLANTS 


JURISDICTION 

This is an appeal brought imder 28 U. S. C., § 1291, by 
Stanhope Nixon and Nixon Nitration Works, his assignee, 
from a final decision of the United States District Court 
for the District of Columbia entered April 17, 1950. The | 
suit in the District Court was brought by the same parties ! 
against the Commissioner of Patents under Revised Stat¬ 
utes, § 4915; 35 U. S. C., ^ 63, which grants to any applicant 
whose application for patent has been refused by the Board 
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to the generic claims and to the elected species, that is, to 
claims 1 to 10, inclusive, (App. 23). 

The Claims in Issue 

Although claims 1 to 10, inclusive, are involved in the 
present appeal, it will be necessary, at this time, to con¬ 
sider only the generic claims, that is, claims 1 to 5, inclusive, 
since, if these claims are found to be patentable to appel¬ 
lants, then the claims 6 to 10, inclusive, which are limited 
to a cellulose acetate material, will likewise be patentable. 

Claims 1 to 5, inclusive, are as follows: 

“1. The process of making thermoplastic molding 
pellets comprising the making of a solvent-free granu¬ 
lar mixture, containing more than approximately 0 . 5 % 
moisture, of a granular, plasticizable, thermoplastic 
compound with plasticizer, in desired proportions, 
then drying the granular mixture to remove all mois¬ 
ture' therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mix¬ 
ture, next feeding the granular, dried mixture directly 
to a hot extrusion machine through a closed conduit, 
then subjecting the mixture in said machine to heat 
and pressure to extrude continuously therefrom a rod 
of desired size, permitting said rod to harden, and 
finally cutting the rod into sections of proper length 
for molding pellets. 

2.'The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granu¬ 
lar character of the mixture, feeding the granular, 
dried mixture directly to a hot extrusion machine, 
homogenizing said mixture in said machine, subjecting 
the homogenized mixture to heat and pressure to ex¬ 
trude continuously from said machine a rod of desired 



5 


size, permitting said rod to harden, and cutting said 
rod into sections of proper length to form molding 
pellets. 

3. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer and pigment, in desired proportions, dry¬ 
ing the granular mixture to remove all moisture there¬ 
from in excess of 0.5%, under conditions such as to 
maintain the granular character of the mixture, feed¬ 
ing the granular dried mixture directly to a hot ex¬ 
trusion machine, homogenizing said mixture in said 
machine, and subjecting the homogenized mixture to 
heat and pressure in said machine to extrude continu¬ 
ously therefrom a rod of desired size, permitting said 
rod to harden, and cutting said rod into sections of 
proper length to form molding pellets. 

4. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granu¬ 
lar character of the mixture, feeding the granular dried 
mixture directly to a hot extrusion machine, forcing 
said mixture in said machine through a screen to 
homogenize the mixture, subjecting the homogenized 
mixture to heat and pressure in said machine to extrude 
continuously therefrom a rod of desired size, permit¬ 
ting said rod to harden, and cutting said rod into 
sections of proper length to form molding pellets. 

5. The process of making thermoplastic molding 
pellets comprising making a solent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, heating a continu¬ 
ally moving, relatively thin layer of granules of said 
mixture to remove all moisture therefrom in excess of 
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of Appeals, a remedy by bill in equity, if filed within six 
months after such refusal. 

On December 21, 1944, appellant Stanhope Nixon, filed 
in the United States Patent OflSce an application for Letters 
Patent on a new and useful process for making thermo¬ 
plastic molding pellets. This application was finally re¬ 
jected by the Primary Examiner of Division 15 on August 
27, 1946. On February 10, 1947, applicant appealed from 
the final rejection to the Board of Appeals of the United 
States Patent Office, and on January 21, 1948, the Board 
of Appeals affirmed the rejection of the application by the 
Primary Examiner. Thus, on January 21, 1948, a patent 
on said Nixon application was “refused by the Board of 
Appeals’’. On March 22, 1948, “within six months after 
such refusal”. Stanhope Nixon and his assignee, Nixon 
Nitratibn Works, filed a complaint in the United States 
District' Court for the District of Columbia against the 
Commissioner of Patents for judgment authorizing the 
Commissioner to issue a patent on application Serial No. 
569,197. 

STATEMENT OF THE CASE 
General 

This is an appeal by the plaintiffs below from a judg¬ 
ment of the United States District Court for the District 
of Columbia entered April 17,1950. The suit in the District 
Court was brought against the Commissioner of Patents 
under Revised Statutes, § 4915; 35 U. S. C., § 63; for a 
judgment that a patent be granted on application for 
United States Letters Patent, Serial No. 569,197, filed 
December 21, 1944, by appellant Stanhope Nixon and en¬ 
titled Process For Making Thermoplastic Molding Pellets. 
Appellant Nixon has assigned his entire interest in this 
application to appellant, Nixon Nitration Works, which, 
as a consequence, is now the real party in interest in this 
appeal. 
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The invention disclosed by application Serial No. 569,197, 
(App. 126) is a new and useful process for making thermo¬ 
plastic molding powder, that is, molding pellets, from a 
thermoplastic material such as cellulose acetate, ethyl 
cellulose, or polyvinyl chloride. Briefly, this process con¬ 
sists of the combination of the following steps in the 
order stated. The raw, thermoplastic material is first mixed 
with plasticizer, dyes and pigments to form a dry mix, 
that is, a solvent-free mix. This mix is then dried, while 
maintaining the granular character of the mixture, to re¬ 
move all moisture therefrom in excess of 0.5%. The dried, 
granular mix is then fed directly to a hot extrusion ma¬ 
chine in which it is subjected to heat and pressure so that 
the plasticizer has its effect and rods of colloidized or 
plasticized thermoplastic material are continuously ex¬ 
truded from the machine. After these rods have been 
cooled sufficiently to set or harden, they are chopped up into 
pellets to form a molding powder which includes no “fines’’ 
and has a moisture content not exceeding 0.5%. 

The Nixon application. Serial No. 569,197, contains 20 
claims (App. 136), divisible into four distinct groups. The 
first group comprises claims 1 to 5, inclusive, which are 
broad in the sense that they are not limited to any specific 
thermoplastic compound. The second group consists of 
claims 6 to 10, inclusive, which are limited to a cellulose 
acetate material. The third group comprises claims 11 to 
15, inclusive, which are limited to an ethyl cellulose mate¬ 
rial. The fourth group consists of claims 16 to 20, inclusive, 
which are limited to a polyvinyl chloride material. 

Claims 1 to 5 are the generic claims covering all three 
species, while the other groups are each directed to one 
of the three species. Claims 11 to 20, inclusive, were refused 
by the Patent Office because no generic claims had been 
allowed, and said claims 11 to 20 were drawn to non-elected 
species. Consequently, consideration need be given only 



4 


to the generic claims and to the elected species, that is, to 
claims 1 to 10, inclusive, (App. 23). 

The Claims in Issue 

Although claims 1 to 10, inclusive, are involved in the 
present appeal, it will be necessary, at this time, to con¬ 
sider only the generic claims, that is, claims 1 to 5, inclusive, 
since, if these claims are found to be patentable to appel¬ 
lants, then the claims 6 to 10, inclusive, which are limited 
to a cellulose acetate material, will likewise be patentable. 

Claims 1 to 5, inclusive, are as follows: 

‘‘1. The process of making thermoplastic molding 
pellets comprising the making of a solvent-free granu¬ 
lar mixture, containing more than approximately 0.5% 
moisture, of a granular, plasticizable, thermoplastic 
compound with plasticizer, in desired proportions, 
then' drying the granular mixture to remove all mois¬ 
ture therefrom in excess of 0.5%, under conditions 
such as to maintain the granular character of the mix¬ 
ture, next feeding the granular, dried mixture directly 
to a' hot extrusion machine through a closed conduit, 
then subjecting the mixture in said machine to heat 
and pressure to extrude continuously therefrom a rod 
of desired size, permitting said rod to harden, and 
finally cutting the rod into sections of proper length 
for molding pellets. 

2. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granu¬ 
lar character of the mixture, feeding the granular, 
dried mixture directly to a hot extrusion machine, 
homogenizing said mixture in said machine, subjecting 
the homogenized mixture to heat and pressure to ex¬ 
trude continuously from said machine a rod of desired 
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size, permitting said rod to harden, and cutting said 
rod into sections of proper length to form molding 
pellets. 

3. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer and pigment, in desired proportions, dry¬ 
ing the granular mixture to remove all moisture there¬ 
from in excess of 0.5%, under conditions such as to 
maintain the granular character of the mixture, feed¬ 
ing the granular dried mixture directly to a hot ex¬ 
trusion machine, homogenizing said mixture in said 
machine, and subjecting the homogenized mixture to 
heat and pressure in said machine to extrude continu¬ 
ously therefrom a rod of desired size, permitting said 
rod to harden, and cutting said rod into sections of 
proper length to form molding pellets. 

4. The process of making thermoplastic molding 
pellets comprising making a solvent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, drying the granular 
mixture to remove all moisture therefrom in excess of 
0.5%, under conditions such as to maintain the granu¬ 
lar character of the mixture, feeding the granular dried 
mixture directly to a hot extrusion machine, forcing 
said mixture in said machine through a screen to 
homogenize the mixture, subjecting the homogenized 
mixture to heat and pressure in said machine to extrude 
continuously therefrom a rod of desired size, permit¬ 
ting said rod to harden, and cutting said rod into 
sections of proper length to form molding pellets. 

5. The process of making thermoplastic molding 
pellets comprising making a solent-free mixture, con¬ 
taining more than approximately 0.5% moisture, of a 
granular, plasticizable, thermoplastic compound with 
plasticizer, in desired proportions, heating a continu¬ 
ally moving, relatively thin layer of granules of said 
mixture to remove all moisture therefrom in excess of 
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0.5%, feeding the granular dried mixture directly to 
a hot extrusion machine, homogenizing said mixture 
in said machine, subjecting the homogenized mixture 
to heat and pressure therein to extrude continuously 
therefrom a rod of desired size, permitting said rod to 
harden, and cutting said rod into sections of proper 
length to form molding pellets.’’ 

The application of each of these claims to the process 
disclosed in the Nixon application is clearly shown by 
Plaintiffs’ Exhibit No. 20 (App. 253). In this Exhibit, the 
arrangeniient and sequence of the various steps which go 
to make up the Nixon process, are diagrammatically illus¬ 
trated by the flow chart located at the left-hand side of 
the page. Extending across the page to the right of the 
flow chart, are the five generic claims of the Nixon appli¬ 
cation. Each claim is analyzed into the various steps of 
the process covered by the claim. Also, each separate 
process step of each of the claims is horizontally aligned 
with the corresponding step of the process shown by the 
flow chart so as to enable the various steps recited by the 
claims to be readily identified with the corresponding 
steps shown on the flow chart. 

Nature of Thermoplastic Molding Powder 

Thermoplastic molding powder is the term applied to 
a granular material consisting of a homogeneously plastic¬ 
ized or coUoidized mixture of a thermoplastic, such as cel¬ 
lulose acetate, ethyl cellulose or polyvinyl chloride, with 
suitable plasticizers, dyes, pigments, fillers and the like. 
The term powder is actually a misnomer for thermoplastic 
molding powder is not actually a finely divided substance, 
as the name implies, but rather takes the form of pellets 
or granules which are approximately H or %6 of an inch 
in size (App. 38-9). 


7 


It is desirable from the customer’s standpoint that these 
pellets or granules be uniform as to size and shape (App. 
34, 39,123). Various types of processes have been utilized 
for the manufacture of thermoplastic molding powder 
though it is now generally recognized to be desirable to 
make molding powder by a dry mix process, that is, one 
which does not employ solvents for dissolving the thermo¬ 
plastic material. This results from the fact that the wet 
mix process is slow and laborious, is expensive due to the 
cost of the solvents, and entails the use of heavy equipment 
(App. 32, 40). When thermoplastic molding powder is 
made by the dry mix process, the mechanical mixture of 
thermoplastic and plasticizer must be subjected both to 
heat and also to mechanical working in order to produce a 
homogeneously plasticized or colloidized material (App. 
46). The principal market for thermoplastic molding 
powder is for use in injection molding operations and, ac¬ 
cordingly, the material sold as molding powder must be of 
such a nature as to be suitable for use in injection molding 
machines (App. 33, 40). This means that the molding 
powder must be a thoroughly homogenized and plasticized 
material which contains no * ^fines’* and not more than 
0.5% moisture. An unplasticized mixture of a thermo¬ 
plastic such as cellulose acetate, and plasticizer, will not be 
homogeneously plasticized or colloidized in an injection 
molding machine and, therefore, unless previously plasti¬ 
cized, will result in an imperfect molded product (App. 43, 
63). The presence of 1 to 2% ^^fines’’ will render the 
powder unsatisfactory for use in injection molding ma¬ 
chines since the ‘^fines’’ will scorch, or bum, in the heated 
cylinder of the machine and cause discoloration of the 
molded article (App. 32, 47). The “fines” also have a 
tendency to jam under the ram of the machine and cause 
damage to the injection cylinder. The presence of more 
than 0.5% moisture in thermoplastic molding jwwder is 
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undesirable and will cause the articles molded from this 
powder to be spongy and porous and lacking in tensile 
strength (App. 48, 52). The specimens, Plaintiffs’ Ex¬ 
hibits Nos. 12 and 13, show the difference in the quality and 
appearance of molded articles made from a powder con¬ 
taining more than 0.5% moisture from those made from a 
powder containing less than 0.5% moisture. 

Wet Mix Process 

Prior 'to 1944, appellant, Nixon Nitration Works, manu¬ 
factured cellulose acetate molding powder by the wet mix 
process (App. 33). This process (App. 26) consisted of 
mixing the raw cellulose acetate flake with a suitable sol¬ 
vent for the flake together with plasticizer, dyes, pigments, 
etc. in a Baker-Perkins mixer for one hour so as to form 
a dough-like, colloidized or plasticized mass. This mass 
was then removed from the mixer and run through a filter 
for the purpose of removing any dirt or foreign matter 
therefrom. The dough was then milled on warm or cold 
rolls so as to form a blanket approximately thick. The 
blanket was thereafter cut off the rolls and cut into strips 
6 to 10 inches wide and 36 inches long. These strips were 
then hung up to dry for 8 to 10 hours at room temperature 
so as to remove solvent, after which they were ground into 
granules ranging in size from extremely fine, dust-like par¬ 
ticles to %6 inch pieces. The powder was then sifted to 
remove all but 1 to 2 percent of the fines, after which it 
was dried in pan driers for 18 to 20 hours at 180° F. to re¬ 
move the remaining solvent and all moisture in excess of 
0.5%. The powder produced by this process, as shown by 
the specimen. Plaintiffs’ Exhibit No. 4, consisted of gran¬ 
ules of irregular shape and size of plasticized cellulose 
acetate containing 1 to 2 percent fines and 0.5% moisture, 
or less, i The wet mix process was an undesirable method 
of manufacturing molding powder because it was costly, 
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slow, required considerable labor, and yielded a molding 
powder consisting of granules of irregular size and shape 
and containing 1 to 2 percent fines (App. 32, 40). 

Nixon Process 

The application of Stanhope Nixon, Serial No. 569,197 
(App. 126), discloses and claims a dry mix process for 
making thermoplastic molding powder. This process (App. 
74) consists of mixing the raw cellulose acetate flake, in 
the absence of any solvents, with plasticizer, dyes, pig¬ 
ments, etc., in a small, light mixer at approximately 70° F. 
This mechanical mixture of cellulose acetate flake and plas¬ 
ticizer (Plaintiffs’ Physical Exhibit No. 9) is then fed to a 
vibrating plate lamp drier where all moisture in excess of 
0.5% is removed while maintaining the granular character 
of the mixture. The dried, unplasticized mixture (Plain¬ 
tiffs’ Physical Exhibit No. 10) is then fed into the hopper 
of a hot extrusion machine in which the material is plasti¬ 
cized and continuously extruded in the form of small rods. 
The rods issuing from the die of the hot extrusion machine 
are permitted to cool, after which they are cut into pellets 
of uniform length. There is thus produced a cellulose ace¬ 
tate molding powder (Plaintiffs’ Physical Exhibit No. 11) 
consisting of pellets of uniform shape and size and contain¬ 
ing less than 0.5% moisture and no fines (App. 77). As dis¬ 
closed by the Nixon application the same process may be 
applied to the manufacture of ethyl cellulose molding 
powder and polyvinyl chloride molding powder. The dry 
mix process disclosed in the Nixon application is not only 
a much better process than the old wet mix process, previ¬ 
ously used by Nixon Nitration Works, but it also requires 
a much smaller investment in equipment than the old proc¬ 
ess (App. 35). Also, the product resulting from the Nixon 
dry mix process is far superior to the powder produced by 
the wet mix process (App. 34) since the particles are of 
uniform size and shape and contain no fines (App. 34, 80). 
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Conklin Patent No. 2,048,686 

U. S. Patent, No. 2,048,686 (App. 159), for Molding 
Process,! was issued to Eastman Kodak Company on July 
28, 1936,' on an application filed April 10,1933, by Fred E. 
Conklin.' This patent discloses a dry mix process of making 
cellulose acetate molding powder. According to this proc¬ 
ess (App. 54), the raw cellulose acetate fiake is first ground 
in a ball mill so as to pass an 80-mesh screen, after which 
it is dried in pan driers at 150® P. for six days to reduce 
the moisture content to 0.35%. The dried cellulose acetate 
is then mixed with anhydrous plasticizer, dyes, pigments, 
and the like, and the mixture is then kneaded on steam- 
heated rolls operating at a temperature of; from 300 to 
320° F. for approximately five minutes in order to thor¬ 
oughly homogenize and plasticize the mixture. The sheet 
or blanket of plasticized cellulose acetate material is then 
removed from the rolls, cooled, and fed into a dicer or 
granulator so as to break up the sheet into granules. The 
molding powder thus produced is of substantially the same 
character as the powder made by the wet mix process and 
consists' of granules of plasticized cellulose acetate of vary¬ 
ing size and shape containing less than 0.5% moisture and 
a minimum of 1 to 2% fines (App. 55-6, 81). The process 
disclosed in Conklin patent No. 2,048,686 is undesirable be¬ 
cause of the presence of fines contained in the final product, 
only part of which can be removed by sifting (App. 56). 

Conklin Patent No. 2,155,303 

XJ. S.' Patent No. 2,155,303 (App. 167) for Process For 
Preparing Plastics, was granted to Eastman Kodak Com¬ 
pany, April 18, 1939, on an application filed July 18, 1936, 
by Frederick R. Conklin. This patent discloses a dry mix 
process for preparing cellulose acetate molding powder. 
According to this process (App. 57), the raw cellulose 
acetate fiake is first ground in a ball mill to pass an 80-mesh 
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screen, after which it is mixed with plasticizer, dyes, pig¬ 
ments and the like. The mixture is then placed on steam- 
heated rolls operating at 292® F., where it is kneaded for 
from ten to fifteen minutes so as to thoroughly homogenize 
and plasticize the mixture. Also, by reason of the pro¬ 
longed working on the hot rolls, the moisture content of 
the mixture is reduced to 0.5%, or less. The sheet or blanket 
of plasticized cellulose acetate material is then removed 
from the hot rolls, cooled, and run into a dicer or granu¬ 
lator in order to break the material up into granules. The 
molding powder thus produced is similar to that made by 
the wet mix process (App. 81). The dry mix process of 
Conklin patent No. 2,155,303, like the dry mix process of 
Conklin patent No. 2,048,686, is undesirable because the 
molding powder produced by this process is substantially 
the same as that produced by No. 2,048,686, i.e., it consists 
of granules of irregular shape and size and contains a mini¬ 
mum of 1 to 2% fines. The two Conklin patents. Nos. 
2,048,686 and 2,155,303, are the only patents pleaded which 
disclose any process for making thermoplastic molding 
powder (App. 59). 

Comparison of Nixon and Conklin Processes 

The process disclosed and claimed in the Nixon applica¬ 
tion is not disclosed in either of the Conklin patents and 
differs in material respects from the processes disclosed in 
these two patents (App. 105-8). Nixon does not grind or 
otherwise comminute the raw cellulose acetate flake so as 
to pass an 80-mesh screen, nor does he dry the thus 
powdered cellulose acetate in pan driers so as to reduce 
the moisture content thereof to less than 0.5%. Nixon 
removes excess moisture from the mixture of cellulose ace¬ 
tate and plasticizer by drying the mixture while maintain¬ 
ing its granular character. In the Conklin processes the 
mixture is kneaded on hot rolls, where it is homogeneously 
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plasticized or colloidized. In Nixon, the cellulose acetate 
material is homogeneously plasticized or colloidized in a 
hot extrusion machine, after which the plasticized material 
is extruded in the form of continuous rods which are cut 
into pellets of uniform size and shape to form a cellulose 
acetate molding powder (Plaintiffs* Physical Exhibit No. 
11) which is completely free of fines. Conklin, however, 
having plasticized his mixture on hot rolls so as to form 
an agglomerated mass, has no alternative but to break up 
the sheet of plasticized material in a dicer or granulator, 
thereby producing a molding powder containing a large 
percentage of objectionable fines which cannot all be gotten 
rid of. 

Palmer Patent No. 2,150,939 

U. S. Patent, No. 2,150,939 (App. 175) for Plasticizing 
Method, issued March 21, 1939 to Eastman Kodak Com¬ 
pany on an application filed March 23,1936, by Spencer E. 
Palmer. This patent does not disclose a method of making 
a thermoplastic molding powder, but merely discloses a 
procedure by which a mechanical mixture of cellulose ace¬ 
tate and plasticizer may be made (App. 61). According 
to the process disclosed in this patent (App. 61), cellulose 
acetate is first ground to pass an 80-mesh screen, after 
which it is mixed with a refrigerated plasticizer such as 
dimethyl phthalate, or a similar solent plasticizer, in a 
covered mixer, at a temperature of from 0 to 15® C., for 
thirty minutes. The chilling of the mixer, and of the mix¬ 
ture contained therein, is recommended by Palmer as a 
means of retarding the action of the plasticizer on the cel¬ 
lulose acetate, so as to prevent localized solvent action of 
the plasticizer on the acetate during the mixing operation. 
As stated by Palmer in his specification (App. 177, 2nd col., 
lines 36 to 47): 

• the obvious method of increasing the plasti¬ 
cizing action of a plasticizer is to heat the mixture in 
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order that the plasticizer will exert a more uniform 
solvent action upon the cellulose derivative. Diametri¬ 
cally opposed to this idea, and contrary to what would 
be expected, I have found that by refrigerating the 
plasticizer or the mixture of plasticizer and cellulose 
derivative and thus temporarily restraining its inher¬ 
ent solvent action, the desired degree of uniformity 
can be obtained.’’ 

At the conclusion of the mixing operation, the material dis¬ 
charged from the mixer is merely a mechanical mixture of 
the cellulose acetate and the plasticizer, and is not a homo¬ 
geneously plasticized or colloidized thermoplastic molding 
powder (App. 61). The material contains an excessive 
amount of fines (App. 64-5) and at least 3 to 6% moisture 
since no attempt has been made to remove the moisture 
content of the raw cellulose acetate flake (App. 61). The 
Palmer patent contains no teaching with regard to a dry¬ 
ing step for removing excess moisture from the mixture 
of plasticizer and cellulose acetate (App. 66). The patent 
indicates two alternative procedures for utilizing the mix¬ 
ture of cellulose acetate and plasticizer, one being to work 
the material mechanically so as to consolidate it. This 
might, for example, be accomplished by kneading the mate¬ 
rial on hot rolls as taught by the Conklin patents (App. 
62). The other procedure stated in the patent is to em¬ 
ploy the material directly in molding operations. How¬ 
ever, the mechanical mixture produced by this process 
would not be suitable for use in injection molding ma¬ 
chines, because the material is not plasticized and the high 
moisture content would render it unsuitable for use as a 
molding powder (App. 63-4). 

Kimble et aL Patent No. 2,151,476 

U. S. Patent, No. 2,151,476 (App. 181), for Molding 
Method, issued March 21, 1939, to Eastman Kodak Com- 
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pany on an application filed March 23, 1936, by John S. 
Kimble and Spencer E. Palmer. This patent discloses a 
process for making a solvent-free mixture of cellulose ace¬ 
tate and plasticizer, containing at least 3 to 6% moisture, 
following the same procedure as taught in Palmer patent, 
No. 2,150,939 (App. 67). This undried, unplasticized mix¬ 
ture of cellulose acetate and plasticizer is fed into the 
hopper of a hot extrusion machine where it is subjected to 
heat and mechanical working so as to cause the material 
to be homogeneously plasticized or colloidized. The plasti¬ 
cized material is extruded from the nozzle of the machine 
at a temperature of approximately 200° C. in the form of 
a large tube which is slit to form a sheet. This sheet is 
then passed over ironing or calendering rolls in order to 
remove moisture from the sheet (App. 69) and the final 
product is a sheet of plasticised cellulose acetate. In this 
patent, as in the previous patent to Palmer, No. 2,150,939, 
there is no teaching with regard to drying of the mixture 
to remove all moisture in excess of 0.5% (App. 68). 

I Conklin et aL Patent No. 2,262,989 

U. S. Patent, No. 2,262,989, (App. 187) for Method For 
Forming Thermoplastic Sheeting, was issued November 18, 
1941, to Eastman Kodak Company on an application filed 
March 26,1938, by Frederick R. Conklin and John S. Kim¬ 
ble. This patent shows an extruding machine into which a 
mixture of cellulose acetate and plasticizer, such as that 
prepared according to the method disclosed in Palmer 
patent No. 2,150,939, is fed and forced by a worm through 
a screen and out of a nozzle so as to cause the plastic mate¬ 
rial to be extruded in the form of a sheet which is later 
passed over heated rolls for calendering the sheet to re¬ 
move the moisture and improve the transparency thereof 
(App. 69-70). 
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Moss Patent No. 2,265,303 

U. S. Patent, No. 2,265,303, (App. 197) for Manufacture 
Of Plastic Compositions, issued December 9,1941, to Cela- 
nese Corporation of America on an application filed March 
24, 1938, by William Henry Moss. The material produced 
by the processes disclosed in this patent is not a thermo¬ 
plastic molding powder, since it does not consist of granules 
or pellets of plasticized cellulose acetate (App. 95). As 
described by this patent (App. 84-8), the raw cellulose ace¬ 
tate flake is first mixed with the necessary pigments, dyes, 
fillers, and the like, after which a non-solvent, preferably 
water, is added to the mixture and the mixing continued. 
The amount of water added is preferably from 100 to 130% 
of the weight of the cellulose acetate flake. A suitable 
amount of liquid plasticizer is then run slowly into the 
mixer in the form of a thin stream or coarse spray, while 
the mixer is operating. The patent then describes three 
distinct procedures for treating the wet mixture produced 
as described above. According to one procedure, the wet 
mix, which may contain as much as 43% moisture (App. 
94) (Plaintiffs’ Physical Exhibit No. 15) is spread out in 
a thin layer on an endless, moving steel band, which carries 
the material through a heating oven where non-solvent— 
that is, water—is evaporated. The patent is silent as to 
how much of the water is removed from the mixture in the 
oven (App. 85, 94). After the material on the band has 
passed through the oven, it is removed from the band by a 
scraper to form a product of the type shown by Plaintiffs’ 
Physical Exhibit No. 16. This material contains a large per¬ 
centage of fines and is not a homogeneously plasticized or 
coUoidized cellulose acetate material (App. 85-6). This 
product would not be suitable for use in an injection mold¬ 
ing machine (App. 91-2), and could not be properly called a 
thermoplastic molding powder. The patent states that the 
material removed from the band may then be ground in a 
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hammer min of the swinging hammer type. This would 
only serve to further pulverize the unplasticized mixture of 
cellulose acetate and plasticizer, thereby rendering it even 
more unsuitable for use as a thermoplastic molding powder. 
Another! procedure, which may be followed (App. 87), in 
accordance with the teachings of this patent, is to feed the 
wet mixture (exemplified by Plaintiff’s Exhibit No. 15) into 
an extrusion machine operating at a temperature not above 
35® C. The wet mixture is extruded from the machine in 
the form of small rods, which are broken up into pellets and 
then dried on steam-heated trays. The patent states that 
the granules may be further broken up after drying. The 
material produced by following this procedure could not 
possibly I constitute a thermoplastic molding powder, since 
the mixture has not been subjected to heat and pressure 
sufficient to cause plasticization to take place (App. 92-3). 
Furthermore, the material would contain a large percent¬ 
age of fines which would also render it unsuitable for use 
as a molding powder (App. 92). The third mode of 
treatment (App. 88) is to feed the wet mixture (Plaintiffs’ 
Exhibit No. 15) into an extrusion machine operating at a 
temperature of from 50 to 70® C. The material is extruded 
from the machine in the form of rods, which may be sub¬ 
sequently ground. Here, again, the final product (Plain¬ 
tiffs’ Physical Exhibit No. 17) will not be a cellulose ace¬ 
tate or! thermoplastic molding powder, since insufficient 
heat and pressure has been applied to the material to 
plasticize the same (App. 88-9), and the grinding of the 
material will result in the production of a large percentage 
of fines. In the material thus produced it is expected that 
the percentage of moisture will be relatively high since no 
drying step is shown for removing the large amount of 
moisture incorporated in the mixture (App. 88). The 
material produced by following this procedure would be 
wholly unsuitable for use in an injection molding machine 
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(App. 90). As the result of tests conducted with the pro¬ 
cedures described in the Moss patent (App. 90-4) it was 
ascertained that none of the treatments of the wet mixture 
described in the Moss patent is capable of producing a 
cellulose acetate molding powder. The substance (Plain¬ 
tiffs’ Exhibit No. 16) removed from the continuous metal 
band after it had passed through the drying oven is not a 
homogeneously plasticized or colloidized cellulose acetate 
material and consists of extremely fine particles, which 
would render it unsuitable for use in injection molding 
machines (App. 91-2). The material produced by the cold 
extrusion procedure described in the Moss patent, is made 
up of extremely fine particles of an unplasticized mixture 
and, therefore, would be entirely unsuitable for use in 
injection molding operations (App. 92). It was also found 
that the material (Plaintiffs’ Exhibit No. 17) produced by 
the third procedure described in the Moss patent, i.e., by 
extruding the wet mixture at from 50 to 70° C., would not 
be useful as a molding powder (App. 94). 

British Patent No. 422,232 

British Patent No. 422,232 (App. 203) was issued to 
Celluloid Corporation on a complete specification accepted 
January 8, 1935, for Improvements In Or Kelating To The 
Moulding Of Thermoplastic Materials. This patent dis¬ 
closes a method in which thermoplastic molding powder is 
fed to a hot extrusion machine, from which it is extruded 
and either fed directly to an injection molding machine, 
or, after leaving the hot extrusion machine, is chopped into 
pellets, passed through a heating chamber, and then fed to 
an injection molding machine (App. 95-6). There is no 
teaching in this patent directly relating to the manufac¬ 
ture of a thermoplastic molding powder (App. 96). 
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Beck et aL Patent No. 2,215,573 

U. S. Patent, No. 2,215,573 (App. 217) issued September 
24, 1940, to General Aniline & Film Corporation on an 
application £Qed October 20, 1936, based on a German ap¬ 
plication of October 23,1935, filed by Hans Beck and Engen 
Dorrer for Production Of Shaped Articles. This patent 
relates to a process for improving the physical properties 
of vinyl carbazole and does not purport to disclose any 
process for making a thermoplastic molding powder. Ac¬ 
cording to the process therein disclosed (App. 97), the 
polymerized vinyl carbazole may be mixed with softening 
agents and fillers, such as talcum, mica, graphite, asbestos, 
or wood flour, and then fed to an extruder from which 
it is extruded in the form of thin rods or plates at a tem¬ 
perature of approximately 200® C. The extruded rods are 
then comminuted in a cross beater mill so as to form a 
fine, fibrous mass. This mass is then formed into tablets 
and pressed into shape at a temperature of from 200 to 
250® C. If desired, the softening agents and fillers may 
be added to the fine fibrous mass which comes from the 
cross beater mill, instead of being mixed with the carbazole 
before it is extruded (App. 97). The softening agents 
mentioned in the patent are not the same as those sub¬ 
stances commonly referred to as plasticizers in the thermo¬ 
plastic molding art. The softeners here referred to are 
waxy substances, such as pitch, a natural resin, or a petro¬ 
leum by-product (App. 99). 

Bailey Patent No. 2,365,374 

TJ. S. Patent, No. 2,365,374 (App. 219), was patented 
December 19, 1944, to Plax Corporation, for Method Of 
Shaping Plastics By Extrusion, on an application filed 
April 23, 1941, by James Bailey. This patent contains 
nothing that is pertinent to this suit (App. 100). The pat- 
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ent discloses a method of lubricating an extrusion die, so 
as to prevent the plastic from sticking within the die. It 
also discloses the use of screens within the extrusion 
machine. 


Commercial Use of Nixon Process 

Nixon Nitration Works discontinued the use of the wet 
mix process for making thermoplastic molding powder by 
the end of 1945 and, thereafter, used the Nixon process 
exclusively (App. 33). 

The average monthly production and sales by Nixon 
Nitration Works of cellulose acetate molding powder pro¬ 
duced by the old wet mix process from 1938 to the aban¬ 
donment of that process in 1945, were as follows (App. 
34): 


1938 . 4,500 pounds 

1939 . 14,000 pounds 

1940 . 45,000 pounds 

1941 . 80,000 pounds 

1942 . 103,000 pounds 

1943 . 153,000 pounds 

1944 . 167,000 pounds 

1945 . 112,000 pounds 


The average monthly production and sales by Nixon 
Nitration Works of cellulose acetate molding powder pro¬ 
duced by the dry mix process of the Nixon application 
from the adoption of the process in 1944 through 1949 were 
as follows (App. 34-5, 122): 


1944 . 39,000 pounds 

1945 . 115,000 pounds 

1946 . 286,000 pounds 

1947 . 193,000 pounds 

1948 . 210,000 pounds 

1949 . 250,000 pounds 
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The process of the Nixon application is a commercially 
successful process and the product of that process is much 
more readily salable than the product of the wet miy proc¬ 
ess previously used (App. 123). 

STATEMENT OP POINTS 

The errors upon which appellants intend to rely are set 
forth in the following points: 

1. The court erred in finding that the novel process 
claimed by appellants is unpatentable because certain 
patents of the prior art show separate steps of the 
claimed process to be old, notwithstanding the fact 
that appellant, Nixon, combined these old steps in a 
new way, having a new law of operation, to form a 
novel process. 

2. The court erred in finding that the differences 
between the process claimed by appellants and the 
processes of the prior art, are minor, arbitrary and 
without invention, and such finding is clearly erroneous 
because there is no evidence supporting it, and it is 
contrary to all the evidence. 

3. The court erred in finding that appellant, Nixon, 
merely brought together old features without inven¬ 
tion, and such finding is clearly erroneous because not 
supported by any evidence and contrary to all the 
evidence. 

4. The court erred in finding that claims 1 to 10, in¬ 
clusive, of the Nixon application are unpatentable in 
view of the prior art, and such finding is clearly erro¬ 
neous because not supported by any evidence and con¬ 
trary to all the evidence. 

5. The court erred in its conclusion of law that ap¬ 
pellant, Nixon Nitration Works, is not entitled to a 
patent containing claims 1 to 10, inclusive, of the Nixon 
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application, Serial No. 569,197, and in dismissing the 
complaint as to such claims, because there are no valid 
findings of fact supporting such conclusion. 

SUMMARY OF ARGUMENT 

Appellants urge that the District Court erred in dismiss¬ 
ing the complaint after finding that four of the prior art 
patents, in their combined teachings, meet all of the essen¬ 
tial features of appellants’ claimed process. It is sub¬ 
mitted that, in so doing, the Court failed to apply the set¬ 
tled and well-established law relating to the patentability 
of processes, namely, that in a process, it is unimportant 
whether the steps are new or old. It is the arrangement or 
sequential order of the steps which determines whether the 
process is new and patentable. Just as in the case of a 
mechanical combination, the steps are presumed to be old 
and the invention resides in the new combination of old 
elements, so, in a process, the steps are presumed to be old 
and invention resides in the new sequence or combination 
of old steps, forming a new process. 

Appellants further urge that the finding, by the District 
Court, that the differences between the process claimed 
by appellants, and the processes of the prior art, are minor, 
arbitrary, and without invention, and that appellant, Nixon, 
has merely brought together old features selected by the 
use of good judgment, but without invention, is erroneous 
and contrary to the evidence. The two Conklin patents. 
Nos. 2,048,686 and 2,155,303, which are the only prior art 
patents involved directly relating to the manufacture of 
thermoplastic molding powder, disclose a process which 
is substantially different from the one disclosed and claimed 
in the Nixon application. In fact, the only point of simi¬ 
larity between the processes disclosed in the Conklin pat¬ 
ents and the claimed process is in the mixing step, that is, 
in the step in which the thermoplastic material and plas- 
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ticizer are placed in a mixer and thoroughly mixed to¬ 
gether. The remaining patents cited by the Patent Office 
against the Nixon application merely show that certain of 
the steps of the claimed process are old per $e. 

The evidence produced at the trial showed that at least 
one person skilled in the art had, in the interim between 
the invention of the first Conklin process in 1933 and the 
invention of the Nixon process in 1944, attempted to devise 
and improved dry mix process for making a thermoplastic 
molding powder having granules of uniform size and shape 
and containing no fines. This person was plaintiffs’ expert 
witness, Zuccarelli, who tried to find a better process but 
failed to discover the key to the problem. 

As further brought out by the evidence at the trial, the 
claimed process has been commercially successful and has 
completely displaced the process formerly used by Nixon 
Nitration Works for the production of thermoplastic mold¬ 
ing powder. 

Finally, appellants urge that the trial court erred in its 
conclusion of law that appellant, Nixon Nitration Works, 
is not entitled to a patent containing claims 1 to 10, inclu¬ 
sive, of the Nixon application, and in dismissing the com¬ 
plaint as to such claims, since the findings, on which the 
Court based its decision, are not supported either by the 
disclosures of the prior art patents, or by the testimony 
given by appellants’ witnesses at the trial. Appellants con¬ 
tend that the District Court could not have made such 
findings and arrived at such a conclusion had it considered 
and properly evaluated the sworn testimony of the wit¬ 
nesses. Appellants received, in the lower Court, nothing 
more than a summary appeal on the record which was 
before the Patent Office. They were denied the right to 
have their case considered de novo by the District Court 
and could have obtained the same result at less expense 
by taking an appeal to the United States Court of Customs 


23 


and Patent Appeals under 35 U. S. C. § 59 (a) which grants 
to applicants, whose applications have been refused by the 
Patent OflBce, an administrative review of the Patent Office 
decision. If, in cases such as the present one, the District 
Court is to do no more than adopt a decision of the Patent 
Office as its own without regard to the evidence produced 
at the trial, statute R. S. § 4915 has become a dead letter in 
the law and may as well be repealed. 

The judgment entered by the District Court is erroneous 
and should be reversed. 

ARGUMENT 

1. Although prior art patents show the separate steps of j 
a process to be old, this does not justify a finding that a I 
new process, combining these old steps in a new way and ! 
having a new mode of operation, is unpatentable. 

Appellants urge that the District Court erred in dis¬ 
missing the complaint after finding that four of the prior 
art patents, in their combined teachings, meet all of the 
essential features of appellants’ claimed process. It is sub¬ 
mitted that, by so doing, the Court failed to apply the set¬ 
tled and well-established law relating to the patentability 
of processes. The Circuit Court of Appeals for the Ninth 
Circuit, upholding the validity of a process patent, in 
Craftint Manufacturing Co. v. Baker, 94 F. (2d) 369, 372, 
said: 

“The fact that steps in a process are old does not 
negative invention.” 

I 

In a process, it is unimportant whether the steps are new ! 
or old. It is the arrangement or sequential order of the i 
steps which determines whether the process is new and ^ 
patentable. Just as in the case of a mechanical combina¬ 
tion, the steps are presumed to be old and invention resides 
in the new combination of old elements, so, in a process. 
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the steps are presumed to be old, and invention resides in 
the new sequence or combination of old steps, forming a 
new process. 

In Cochrane v. Deener, 94 U. S. 780, 788; 24 L. Ed. 139; 
the Supreme Court said: 

“A process is a mode of treatment of certain materials 
to produce a given result. It is an act, or a series of 
acts, performed upon the subject-matter to be trans¬ 
formed and reduced to a different state or thing. If 
new and useful, it is just as patentable as is a piece of 
machinery. In the language of the patent law, it is an 
art. The machinery pointed out as suitable to perform 
the process may or may not be new or patentable; 
whilst the process itself may be altogether new, and 
produce an entirely new result. The process requires 
that certain things should be done with certain sub¬ 
stances, and in a certain order; but the tools to be 
used in doing this may be of secondary consequence.” 

In Fermentation Co. v. ilfaws, 122 U. S. 413, 427; 30 L. 
Ed. 1193;7 S. Ct. 1304; the Supreme Court said: 

“TTithin the rules laid down by this Court in Corn¬ 
ing vJ Burden, 15 How. 252, 267, in Cochrane v. Deener, 
94 U. S. 780, 787, 788, and in Tilghman v. Proctor, 102 
U. SJ 707, 722, 724, 725, we think that the method or 
art covered by the third claim of the patent is patent- 
able as a process, irrespective of the apparatus or 
instrumentality for carrying it out. It is the perform¬ 
ing of a series of acts upon the beer in the kraeusen 
stage, producing new and useful results in the art of 
maMng marketable beer. The process consists not in 
merely applying an apparatus to the cask at some 
period of the kraeusen stage of the beer, but consists 
in this, that when the beer has been put into the casks, 
and the kraeusen beer is added to it, and the apparatus 
is applied at the beginning of the kraeusen stage, the 
beer will be kept under a controllable pressure of car¬ 
bonic acid gas until such time as it is fit to be trans- 
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ferred to the kegs for market, such pressure resulting 
in the complete and speedy clarification of the beer, 
although it is in a state of active fermentation in the 
closed shavings casks, with the incidental results of no 
loss of beer, no fouling of the casks or the cellar, no 
alteration of the flavor of the beer, and no danger to 
the health of the workmen. This is, as was said in 
Cochrane v. Deener, ‘a mode of treatment of certain 
materials to produce a given result,’ and ‘an act, or a 
series of acts, performed upon the subject matter to be 
transformed and reduced to a different state or thing,’ 
and ‘requires that certain things should be done ^vith 
certain substances, and in a certain order.’ It is, there¬ 
fore, a process or art. The apparatus for carrying 
out the process is of secondary consequence, and may 
itself be old, separately considered, without invalidat¬ 
ing the patent, if the process be new and produces a 
new result.” 

The Court of Appeals of the District of Columbia al¬ 
lowed process claims, rejected as lacking invention over the 
prior art. In re Henry, 55 App. D. C. 396, 397; 6 F. (2d) 
699, 700; saying: 

“We start with two outstanding facts: First, appel¬ 
lant has made a distinct and valuable contribution to 
the art; and, second, his application has been rejected, 
not upon any one patent, but upon several. In other 
words, now that a new result has been achieved, it is 
contended that any one skilled in the art, at any time 
during the many years that have intervened between 
the dates of issuance of the various patents relied upon 
and appellant’s achievement, without the exercise of 
anything more than mechanical skill, might have pro¬ 
duced the same result. We have frequently suggested 
that it is much easier to follow a blazed trail than to 
make it. After a problem has been solved, its former 
difficulties are not so apparent, and it is not hard to 
find those persons who confidently assert that their 
failure to solve the problem is due solely to the fact 




26 


that it has not received their attention. The object of 
the patent law is to reward those who do successfully 
give these problems their attention, and who make real 
contributions to the useful arts. Carnegie Steel Co. v. 
Cambria Iron Co., 185 U. S. 403, 22 S. Ct. 698, 46 L. Ed. 
968. 

In Kelley v. Coe, 69 App. D. C. 202, 99 F. (2d) 435, 441, 
the United States Court of Appeals for the District of 
Columbia, in reversing a decree for defendant in a Section 
4915 suit, said: 

‘‘And in none of the references is there taught, nor 
do all of them together reveal, the necessity for co¬ 
ordination of the various steps in harmonious inter¬ 
action as shown by Kelley. As was explained by wit¬ 
ness Drinker ‘It has to be a coordinated whole. You 
can divide it up theoretically into parts, but in actual 
operation you cannot distinguish them for they are 
coordinated as one unit when it is done.’ Kelley was 
the first to conceive the idea and to describe the method 
for putting the elements together into a unit which 
functioned successfully. 


The Commissioner’s argument in the present case 
comes down to the same result. He contends that any¬ 
one skilled in the art could have taken this and that 
from the various patents and, putting them together, 
could have devised the Kelley method. But the fact 
remains that, in the face of a crying need for a new 
process or method in the industry, not one of the best 
engineers in the world, with their attention especially 
directed to the subject for approximately thirty years, 
was able to see what Kelley saw, or to produce the 
result which he produced. The evidence in support 
of appellants’ application establishes beyond doubt 
their right to the issuance of a patent” 

In Wisconsin Chemical Co. v. Chute, 261 Fed. 89, 92, the 
Circuit Court of Appeals for the Seventh Circuit in sus¬ 
taining the validity of a process patent, said: 
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course it is elementary that validity of a process 
patent containing several steps cannot be assailed by 
showing any one of the steps to be old. Even where all 
steps are old, anticipation is not established, unless it 
further appears that the steps (old individually) were 
employed in relation to one another as disclosed in 
the patent the validity of which is attacked.” 

In Lakeshire Cheese Co. v. Shefford Cheese Co., 72 F. 
(2d) 497, 500, the Circuit Court of Appeals for the Seventh 
Circuit, reversing a decree holding a process patent invalid, 
said: 


“In the history of the prior art of manufacturing 
processed cheese, there is nothing that teaches the use 
of a direct application of steam to particles of cheese 
for a few seconds and then immediately removing the 
cheese from the exposure and this, in continuity of 
operation. It may be that most, if not all, of the ele¬ 
ments involved in Wheeler and Scott’s process for 
treating cheese are old, but they were the first to so 
put them together as to produce the method which pos¬ 
sesses both novelty and utility.” 

By its finding that the two Conklin paents, Nos. 2,048,- 
686 and 2,155,303, the Moss patent. No. 2,265,303, and 
British patent. No. 422,232, in their combined teachings, 
meet all the essential features recited in claims 1 to 10, 
inclusive, of the Nixon application, the District Court vio¬ 
lated the fundamental principle of law established by the 
foregoing decisions. This finding fails to consider whether | 
the combination and sequential arrangement of the old 
steps involved invention. In so doing, the District Court 
arbitrarily denied the character of invention to the bring¬ 
ing together of the old steps in a novel sequence to form 
a new process. The dismissal of the complaint was because 
of an error of law. 
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2. The finding that the differences between the process 

claimed by appellants, and the processes of the prior art, 

are minor, arbitrary, and without invention, is erroneous 

and contr^ to the evidence. 

The invention of the process disclosed in the Nixon ap¬ 
plication marked a striking and original advance in the 
art. The value and importance of this new process to the 
thermoplastic molding powder industry is beyond question. 
The witnesses Schuster, Zuccarelli and Peters all testified 
that the product obtained by the new process is far supe¬ 
rior to the product formerly made by Nixon Nitration 
Works by the wet mix process and that it would be impos¬ 
sible to sell material today made by the old process. The 
reason for this displacement of the old product by the new 
is, as testified to by the witnesses, due to the uniform size 
and shape of the pellets produced by the Nixon process 
and the complete absence of fines therefrom. The uniform¬ 
ity in the size and shape of the pellets produced in accord¬ 
ance with the process covered by claims 1 to 10, inclusive, 
of the Nixon application provides a cleaner product and 
one which will feed into the hoppers of the molding ma¬ 
chines without clogging or jamming. By the elimination 
of fines, the difficulty experienced by the fines working 
beneath the plunger of the injection molding machine is 
eliminated as is also the scorching and burning of the fines 
due to overheating in the cylinder of the injection molding 
equipment. The superior character of the molding pellets 
made in accordance with the teachings of the Nixon appli¬ 
cation as compared with the granules made in accordance 
with the prior art processes may be readily seen by in¬ 
specting' the specimens identified as Plaintiffs’ Exhibits 
Nos. 11 and 4. 

The essential features of the Nixon process are set forth 
in the claims of the Nixon patent application. Claim 1 is 
typical of the claims in controversy and is here reproduced 
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broken down into the separate process steps included 
therein. 

“1. The process of making thermoplastic molding 
pellets comprising 

(1) the making of a solvent-free granular mix¬ 
ture, containing more than approximately 
0.5% moisture, of a granular, plasticizable, 
thermoplastic compound with plasticizer, in 
desired proportions, 

(2) then drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, 
under conditions such as to maintain the 
granular character of the mixture, 

(3) next feeding the granular, dried mixture di¬ 
rectly to a hot extrusion machine through a 
closed conduit, 

(4) then subjecting the mixture in said machine 
to heat and pressure to extrude continuously 
therefrom a rod of desired size, 

(5) permitting said rod to harden, 

(6) and finally cutting the rod into sections of 
proper length for molding pellets.” 

Both the Patent OflSce Board of Appeals and counsel for 
appellee rely upon the two Conklin patents. Nos. 2,048,686 
and 2,155, 303, as the primary, principal or basic references 
against the claims in issue. In other words, they rely upon 
these two patents to show that the sequential arrangement 
of the steps in the Nixon process was not new and that this 
process differed from the processes disclosed in the two 
ConkUn patents only in minor particulars. The other 
patents, such as Moss, British Patent No. 422,232, Conklin 
et al.. Beck et al., and Bailey, were relied upon by the 
Board and counsel for appellee merely to show that the 
“minor differences” between the processes disclosed by the 
basic references and the claimed process were old, individ¬ 
ually considered. Appellants submit that the position thus I 
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taken is contrary to the evidence and that the Court 
below erred in finding this to be a fact. 

The differences between the processes disclosed by Conk¬ 
lin patents Nos. 2,048,686 and 2,155,303 and the process 
claimed in the Nixon application are well illustrated by 
Plaintiffs’ Exhibits Nos. 21 and 22. As shown by these two 
exhibits and as testified to by witness Zuccarelli, the only 
point of similarity between the Conklin processes and the 
Nixon process is in the mixing step (1) where the thermo¬ 
plastic material is mixed with plasticizer, dyes, pigments, 
etc. This', however, is but one step of the Nixon process 
and is an old and well-known procedure. There i s no 
prAiirmT^^ry griTi^iTig r>f fho. rflw flflk e in Nixon as there 
is in Conklin, nor is there, in Nixon, ai ^ drying of the 
ground-up fl ake as in the process of Conkli n.. patent No. 
2,(148,686. Ther7 is n o kneading on hot rolls in Nixon as 
there is in Conklin, nor can the extruding step (4) in the 
Nixon process be deemed the equivalent of the kneading 
step in the Conklin process. The kneading of the material 
on heated rolls results in the production of. a flat sheet 
which must thereafter be broken up into granules to form 
a molding powder. It is the breaking up of this sheet which 
produces the troublesome fines previously referred to. In 
a hot extension machine, on the other hand, the material is 
extruded in the form of a continuous rod which may be 
chopped into pellets so as to provide a molding powder 
which is uniform in size and shape and contains no fines. 
Also, in the process disclosed in Conklin patent No. 2,155,- 
303, the kneading operation is relied upon to remove all 
moisture from the material in excess of 0.5%. Removal of 
moisture while collodizing the material is not possible in 
a hot extrusion machine. This is demonstrated by Plain¬ 
tiffs’ Physical Exhibit No. 12 which, as stated by witness 
Zuccarelli, was produced by using the Nixon process hut 
eliminating the drying step (2) before extruding the mate- 
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rial. As shown by this exhibit, the moisture has not been 
removed from the material and the material would, there¬ 
fore, be undesirable for use in subsequent molding opera¬ 
tions. It is thus"se6il that the process claimed in the Nixon 
application is in no wise equivalent to the processes dis¬ 
closed in the two Conklin patents and is not a process which 
varies only in minor particulars from those disclosed in 
these patents. 

The Conklin processes yield a molding powder which 
is similar to that produced by the old wet mix method, 
that is, it consists of granules of irregular shapes and sizes 
and contains fines. Although some of the fines may be 
removed by a sieving operation, it is impossible to sepa¬ 
rate out all of the fines. Consequently, thermoplastic 
molding powder made in accordance with the teachings of 
the two Conklin patents is no more desirable than was the 
molding powder made by the old wet mix method. 

The Moss patent adds nothing to the teachings of the 
Conklin patent. The material produced by each of the three 
procedures described in this patent contains fines and 
would therefore be un suitable fo r use in injection molding 
operations. Furthermore, the products produced by the 
procedures outlined in the Moss patent are unplasticized 
mixtures which are not suitable for use in injection molding 
machines. Molding powder which is to be used in injection 
molding machines must be thoroughly plasticized before¬ 
hand. The extrusion machine, utilized in the second and 
third procedures covered by the Moss patent, is operated 
at a temperature below that necessary for colloidizing the 
mixture of thermoplastic material and plasticizer and is 
no^a hot extrusion machine as called for by claim 1 (3) 
ofthe JNixon application. The chopping of the extruded 
material into slugs as described in connection with the 
second procedure of the patent has been used for many, 
many years in connection with the manufacture of gun- 
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powder. As a cowg de grace, there is absolutely no teach¬ 
ing in Moss that the moisture content of the material 
should be reduced to not mo rA fVinn n as pointed 

out by the antecedent disclosures of Conklin, is vitally 
essential if strong, durable and attractive articles are to be 
produced from the molding powder. 

British patent No. 422,232, is principally concerned with 
the preheating of the colloidized thermoplastic material 
before it is fed into the injection molding machine. Ac¬ 
cording to this patent, this result may be accomplished by 
passing the material through a hot extrusion machine so 
as to uniformly raise the temperature of the thermoplastic 
material to the point required by the injection molding 
apparatus. If desired, the extruded material may be 
chopped into short pieces by a reciprocating knife and 
then passed through a heated chamber for heating the 
pieces to' the temperature required. This patent does not 
concern itself with the preparation of the material fed into 
the hopper of the hot extrusion machine and states that 
this material may be prepared by any suitable method. 
This patent, like the patent to Moss, me rely teaches th e 
steps of extruding the material and chop ping it into niec es 
and also, like Moss, does not directly relate to the manufac¬ 
ture of a thermoplastic molding powder. 

The patent to Beck et al. deals with a process for im¬ 
proving! the physical characteristics of vinyl carbazole 
which is a material quite different from those with which 
the Nixon application is concerned. The patent discloses 
no plasticizer and no plasticizable compound and has no 
pertinence whatever to the Nixon process. 

The patent to Bailey discloses a method of lubricating 
an extrusion die so as to prevent the plastic from sticking 
within the die. It also discloses the use of screens within 
the extrusion machine and, in this respect, and in this 
respect only, is pertinent to claims 4 and 9 of the Nixon 
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application which include a screen in the extrusion ma¬ 
chine for homogenizing the mixture. Hence, the Bailey 
patent is pertinent only insofar as it shows that the use 
of screens in hot extrusion machines is old. 

The patent to Conklin et ah, No. 2,262,989, like the patent 
to Bailey, merely shows that the use of a screen in a hot 
extrusion machine is not new per se. 

Such is the evidence which was before the District Court 
when it found that the differences between the process 
claimed by appellants, and the processes of the prior art, 
are minor, arbitrary, and without invention. It is sub¬ 
mitted that there is no evidence to support such a finding 
and that such finding is clearly erroneous because con¬ 
trary to all the evidence. 

3. The finding that appellant, Nixon, has merely brought 
together old features selected by the use of good judg¬ 
ment but without invention is erroneous and contrary 
to the evidence. 

There is absolutely no evidence in the record to support 
a finding of this sort and, in fact, the evidence is all to the 
contrary. 

One of the steps of the process covered by the claims 
of the Nixon application involves drying the granular mix¬ 
ture of the thermoplastic compound and plasticizer before 
extruding it so as to remove all moisture therefrom in 
excess of 0.5%, under conditions such as to maintain the 
granular character of the mixture. Both the patent to Pal¬ 
mer and the patent to Kimble and Palmer disclose a pro¬ 
cedure for preparing a mechanical mixture of cellulose 
acetate and plasticizer. Both of these patents recognize 
the problem involved in handling a mixture of a thermo¬ 
plastic material such as cellulose acetate with some of the 
best-known plasticizers, that is, the solvent plasticizers 
which have the ability to form solid solutions or gels with 
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the thermoplastic material. This problem was also recog¬ 
nized by' Conklin, for in patent No. 2,048,686 he recom¬ 
mends the nse of a special plasticizer, tripropionin, since 
‘4t has no appreciable rapid solvent action upon the cellu¬ 
lose ester in the cold and can, therefore, be readily mixed 
with the finely divided ester material without balling up, 
• • •>> (^pp. 163, 2nd col., lines 30-33). To overcome this 
diflScultyj the Palmer and Kimble and Palmer patents 
teach that the plasticizer should be refrigerated to 15® C., 
or lower, and that the mixing should take place in a 
jacketed mixer cooled to 15® C., or less. The Kimble and 
Palmer patent also teaches that the hopper of the hot 
extrusion machine must be kept cool by a jacketing ar¬ 
rangement so as to prevent balling up and jamming of the 
mixture'therein as it is being fed into the machine. There 
is thus a clear teaching in these prior art patents that if 
the best-known and most practical types of plasticizers are 
to be used, the mix ^re m usl.be.k:ept cool and any heating 
of the mixture must be avoided in order to prevent local¬ 
ized solvent action of the plasticizer on the thermoplastic 
material and possible balling up of the mixture. There¬ 
fore, any skilled mechanic following the teaching of the art 
and using “good judgment’* would not attempt to heat a 
mixture of the thermoplastic material and plasticizer be¬ 
fore extruding it as is done in the claimed process of the 
Nixon application. In proceeding, as he did, to dry the 
mixture of thermoplastic material and plasticizer before 
feeding it into the hot extrusion machine, appellant Nixon 
defied the teachings of the prior art and thereby produced 
a new^and moreT^ctent process for producing thermo¬ 
plastic molding pellets of uniform size and shape and con¬ 
taining no fines. 

Had the invention of the Nixon process involved merely 
bringing together old features selected by the use of good 
judgment, it seems extremely unlikely that eleven years 
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would have elapsed between the date when the process of 
Conklin patent No. 2,048,686 was discovered until the Nixon 
process was invented. Many unsuccessful attempts were 
undoubtedly made during this interval to develop new and 
improved methods for making thermoplastic molding pow¬ 
der. One concrete illustration of this is found in the case 
of plaintiffs^ expert witness Zuccarelli who testified that 
he, himself, had, in 1943 or 1944, attempted to evolve an 
improved process for making thermoplastic molding pel¬ 
lets. However, despite the fact that Mr. Zuccarelli was an 
experienced, capable plastics engineer who, at the time, 
was employed by the Manufacturers’ Chemical Corpora¬ 
tion as their chief chemist and, by virtue of his responsible 
position with that company, certainly must have possessed 
‘‘good judgment”, and, despite the fact that this witness 
was familiar with various mixing and drying steps and 
was familiar with hot extrusion machines and apparatus 
for chopping extruded rods into pellets, the process which 
he finally evolved was essentially that disclosed in Conklin 
patent No. 2,155,303. This is at least one example where 
a skilled mechanic, using good judgment, was unable to 
discover the' novel arrangement of steps constituting the 
Nixon process. There undoubtedly were many others who, 
in this interim, also tried and failed. We, therefore, sub¬ 
mit that the finding that appellant, Nixon, has merely 
brought together old features selected by the use of good 
judgment but without invention, is erroneous and directly 
contrary to all the evidence produced in this case. 

4. The finding that claims 1 to 10, inclusive, of the Nixon 
application involved are unpatentable, in view of the 
prior art references is erroneous because not supported 
by valid findings and because it is contrary to the evi¬ 
dence. 

The two Conklin patents. Nos. 2,048,686 and 2,155,303, 
are the only patents relied upon by appellee which disclose 
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a process for making thermoplastic molding powder. The 
remaining patents merely show that certain of the steps 
recited in the claims of the Nixon application are well 
known and, therefore, not patentable in and of themselves. 
As testified to by plaintiffs’ expert witness, Zuccarelli, 
there is nothing contained in the disclosures of the prior 
art patents, which teaches, or even suggests, a dry mix 
process for making thermoplastic molding powder in which 
a mixture of thermoplastic compound with the plasticizer 
is dried to remove all moisture therefrom in excess of 
0.5% while maintaining the granular character of the mix¬ 
ture, then feeding the dried mixture into a hot extrusion 
machine from which it is extruded as a continuous rod 
which is permitted to cool and thereafter chopped into 
pellets of uniform shape and size and containing no fines. 
In the process disclosed by Conklin patent No. 2,155,303, 
the mixture of thermoplastic compound and plasticizer is 
dried but its granular character is destroyed by the hot 
rolls which consolidate it into a colloided mass. When 
this mass, which is removed from the hot rolls in the form 
of a flat sheet, is thereafter cooled and broken up to form 
a molding powder, fines are unavoidably produced during 
the process and an undesirable product is obtained. 

As also testified to by the witnesses, Schuster and Peters, 
the product produced by the Nixon process is far superior 
to that produced by the old wet mix process, which is sub¬ 
stantially identical with the product produced by the 
method taught by Conklin patents Nos. 2,048,686 and 
2,155,303.' As also brought out by the testimony of Schuster 
and Peters, Nixon Nitration Works stopped using the old 
process in 1945 and changed over completely to the proc¬ 
ess disclosed and claimed in the Nixon application. The 
figures for the average monthly production of molding 
powder by the new process reveal that production of mold¬ 
ing powder by the new process increased from 115,000 
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pounds per month in 1945 to 250,000 pounds per month in 
1949. There can be no doubt, therefore, that the process 
has met with marked success and is imquestionably a com¬ 
mercially successful method. This, together with the fact 
that the thermoplastic molding industry, though feeling 
the need of a molding powder comprised of pellets of 
uniform shape and size and containing no fines, and for a 
simpler and more direct process of producing molding 
powder, was forced to do without it for a considerable 
number of years because of the failure of workers in the 
art, such as Zuccarelli, to discover the ordered arrange¬ 
ment of steps which was necessary to achieve the desired 
result. These two factors, i.e., the commercial success of 
the new process and the filling of a long-felt want, argue 
strongly in favor of its patentability. In holding valid a 
patent for a leak-proof battery cell, the United States 
Supreme Court in Goodyear Tire & Ruhher Company v. 
Ray-O-Vac Company j 321 U. S. 275, 279; 64 S. Ct. 593, 595; 
88 L. Ed. 721, said: 

During a period of half a century, in which the use of 
flash light batteries increased enormously, and the 
manufacturers of flash light cells were conscious of 
the defects in them, no one devised a method of curing 
such defects. Once the method was discovered it com¬ 
mended itself to the public as evidenced by marked 
commercial success. These factors were entitled to 
weight in determining whether the improvement 
amounted to invention and should, in a close case, tip 
the scales in favor of patentability.”, citing. 

Smith V. Goodyear Dental Vulcanite Co., 93 U. S. 486, 495, 
496, 23 L. Ed. 952; Magowan v. New York Belting <& Pack¬ 
ing Co., 141 U. S. 332, 343, 12 S. Ct. 71, 75, 35 L. Ed. 781; 
Topliff V. Topliff, 145 U. S. 156,163,164,12 S. Ct. 825, 828, 
829, 36 L. Ed. 658; Keystone Mfg, Co. v. Adams, 151 U. S. 
139,143,14 S. Ct. 295, 296, 38 L. Ed. 103; Potts v. Creager, 
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155 U. SJ597, 609, 15 S. Ct. 194, 199, 39 L. Ed. 275; Miv. 
erals Separation, Ltd., v. Hyde, 242 U. S. 261, 270, 37 S. Ct. 

82, 86, 61 L. Ed. 286; Smith v. Snow, 294 U. S. 1, 7, 14, 55 
S. Ct. 279^ 281, 284, 79 L. Ed. 721; Paramount Publix Corp. 

V. American Tri-Ergon Corp., 294 XT. S. 464, 474, 55 S. Ct. 

449, 453, 79 L. Ed. 997. 

This Court, too, has recognized that commercial success 
is strong evidence of patentability. In the case of Carbide 
& Carbon Chemicals Corporation v. Coe, 69 App. D. C. 

372, 377; 102 F. (2d) 236, 241; it reversed the decree of 
the District Court dismissing appellants* suit against the 
Commissioner of Patents to compel the issuance of a pat¬ 
ent and held: 

“It is equally well settled that conunercial success 
is strong evidence of utility and patentability. Walker 
on Patents (6th ed., 1929) \ 126. In Yablick v. Protecto 
Safety Appliance Corp., 21 F. 2d 885, 887, 3 Cir., 1927, 
it was stated that the fact that a process comes im¬ 
mediately into general use and replaces all other like 
processes is persuasive of invention. This was said 
upon the faith of Minerals Separation, Ltd. v. Hyde, 

242 U. S. 261, 270, 37 S. Ct. 82, 61 L. Ed. 286, 1916, 
where it was held that the fact that a process was ^ 
‘immediately generally accepted as so great an ad¬ 
vance over any process known before that, without 
puffing or other business exploitation, it promptly came 
into extensive use . . . and . . . largely replaced all 
earlier processes ... of itself is persuasive evidence 
of that invention which it is the purpose of the patent 
laws to reward and protect.’ ” 

Again,'in the case of Lucke et al. v. Coe, 63 App. D. C. 

61; 69 Fi (2d) 379, 382; this Court, in reversing the deci¬ 
sion of the Supreme Court of the District of Columbia 
which had dismissed appellants’ hill to obtain a patent, 
said: 

“The Lucke device has not only supplanted the device 
of the prior art, but with an increased efficiency of 
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over 100 per cent. Machines embodying the improved 
features have been purchased by the public in this and 
foreign countries to the extent of more than $100,000,- 
000. While this fact is not conclusive of patentability, 
it is persuasive. Minerals Separation, Ltd., v. Hyde, 
242 U. S. 261, 270, 37 S. Ct. 82, 61 L. Ed. 286; Diamond 
Rubber Co. v. Consolidated Tire Co., 220 U. S. 428, 31 
S. Ct. 444, 55 L. Ed. 527; The Barbed Wire Patent, 
143 U. S. 275, 12 S. Ct. 443, 36 L. Ed. 154; Smith v. 
Goodyear Dental Vulcanite Co., 93 U. S. 486, 23 L. Ed. 
952; see, also. Application of Parr, 58 App. D. C. 231, 
26 F. (2d) 1009.’* 

We submit that claims 1 to 10, inclusive, of the Nixon 
application are patentable over the prior art references and 
that the finding to the contrary is erroneous because not 
supported by valid findings and contrary to the evidence. 

CONCLUSION 

The District Court erred in finding that the novel proc¬ 
ess claimed by appellants is unpatentable over the dis¬ 
closures of the prior art patents. The findings of fact on 
which the Court based its decision are not supported either 
by the disclosures of the patents themselves or by the 
testimony given by appellants’ witnesses at the trial. In 
short, the findings are contrary to all the evidence of rec¬ 
ord. 

Appellants contend that the District Court o onld nnt 
ha ve made such findings had it considered pf^p^rly 
ev^ua led the sworn testimony given by the witnesses. Its 
decision, therefore, amounts to merely a reaflSrmance of the 
decision of the Patent Office Board of Appeals and appel¬ 
lants have thus been denied the right of judicial review as 
provided for by 35 TJ. S. C. § 63. Every applicant, whose 
application has been refused by the Patent Office, has the 
right to proceed either by way of appeal to the United 
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States Court of Customs and Patent Appeals under 35 
U. S. C.' § 59 (a), or by means of a bill in equity in the 
United States District Court under 35 U^S. C. § 63... If the 
former course is chosen, the applicant whose application 
has been refused, is entitled to receive, and will be granted, 
merely a summary appeal on the record which was before 
the Patent Office. If the latter course is chosen, the appli¬ 
cant is entitled to have his case considered de novo and he 
may introduce at the trial of the case all the evidence avail¬ 
able to him which will support his position. If the trial 
court, at the conclusion of the trial, makes findings which 
are based solely on the findings of the Patent Office, and 
which ignore the sworn testimony of ^e wi tnes ses given 
at the trial, he is being denied the legal remedy granted 
him by 35 U. S. C. § 63, and could have, at considerably 
less expense, obtained the same result by an appeal to the 
United States Court of Customs and Patent Appeals under 
35 U. Sj C. § 59 (a). The present appeal was brought for 
the purpose of obtaining for applicants the judicial review 
to which they are entitled. It is submitted that such review 
will show that the judgment entered by the District Court 
is erroneous and should be reversed. 

Respecfully submitted, 

Clabence B. Des Jabdins, 

! Howabd T. EIeiseb, 

Watts T. Estabbook, 
Attorneys for Appellants, 

Des Jabdins, Robinson & Keiseb, 

3208-11 Carew Tower, 

Cincinnati 2, Ohio, 

Counsel for Appellants, 

August 12,1950 
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FOR THE DISTRICT OF COLOMBIA CIRCUIT 


Appeal No. 10691 


Stanhope Nixon and Nixon Nitration Works, 

APPELLANTS 

V. 

John A. Marzall, Commissioner of Patents, 

APPELLEE 


APPEAL FROM THE JUDGMENT OF THE UNITED STATES DISTRICT 
COURT FOR THE DISTRICT OF COLUMBIA 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTBODTJCTION 

This is an appeal from the judgment (App. 22) of 
the United States District Court for the District of 
Columbia dismissing the complaint in an action 
brought by appellants under Section 4915 R. S. (35 
U. S. C. 63), in which they sought to have that court 
authorize the issuance to them of a patent containing 
claims 1 to 20, inclusive, of an application for patent 
(App. 126 to 146), Serial No. 569,197, entitled “Pro¬ 
cess for Making Thermoplastic Molding Pellets,” filed 
by appellant. Stanhope Nixon, on December 21, 1944, 
and thereafter assigned to appellant, Nixon Nitration 
Works. 


( 1 ) 




CLAIMS CONSIDERED 


The primary examiner in the Patent Office finally 
rejected (App. 148 and 149) all twenty claims of the 
Nixon Application. Appeal was taken (Cf. App. 154 
and 157) from that final action of the examiner to the 
Patent Office Board of Appeals, but only as to claims 
1 to 10. Because only claims 1 to 10 were considered 
by the Board of Appeals, the District Court limited 
its consideration to these same ten claims (App. 17, 
18, 21. 22 and 23), in conformity with the rule that 
claims not considered by the Board of Appeals can not 
properly be considered in an action under Section 
4915 R. S. (Cf. Lucke et al v. Coe, 63 App. D. C. 61, 
69 F. 2d 379; Cherry-Burrell Corporation v. Coe, 79 
U. S. App. D. C. 124,143 F. 2d 372; Gilbert et al. v. 3/ar- 
zall, 86 U. S. App. D. C. —, 182 F. 2d 389,85 USPQ 288. 

Appellants were precluded from consideration by 
the examiner of the merits of species claims 11 to 20 
of the Nixon application in suit by the provisions of 
old Rule 41, corresponding, in general, to Rule 141 of 
the “Rules of Practice of the United States Patent 
Office in Patent Cases,’’ in the absence of the allow¬ 
ance of generic claims 1 to 5, covering all three species 
disclosed (See Appellants’ Brief, pp. 3 and 4). 

THE APPLICATION IN SUIT 

The Nixon application in suit includes a flow 
diagram. Fig. 5 (App. 145). As illustrated by that 
diagram, indicated in the speciflcation of the appli¬ 
cation, and pointed out by the examiner in his Ex¬ 
aminer’s Statement (App. 150 and 151), the Nixon 
process of making thermoplastic molding pellets com¬ 
prises the following steps: 
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(1) Making a substantially dry, or solvent- 
free granular mixture of a thermoplastic com¬ 
pound, such as cellulose acetate, and a plasticizer, 
with or without the addition of a pigment. To 
mix these ingredients, Nixon specifically employs 
the tumbling barrel 10, shown in Fig. 1 (App. 
145). 

(2) Drying the granular mixture to remove 
all moisture therefrom in excess of 0.5%, while 
maintaining its granular character. “One 
way,’’ Nixon asserts (App. 131), “of effecting 
this is by heating a continuously moving, rela¬ 
tively thin layer of granules of the material.” 
As shown in Fig. 2 (App. 146), Nixon provides 
inclined, vibrating plates 20 and 21, and sub¬ 
jects the material thereon to the heating effect 
of infrared lamps 22 (App. 131 and 132). 

(3) Feeding the dried mixture directly to 
a heated extrusion machine, as through the 
conduit 25 of Fig. 2. 

(4) Extruding the dried mixture in the 
shape of rods from the extrusion machine, 
which “may be of any of the well-known types” 
(App. 132 and 133), one type being shown in 
Fig. 2. This machine includes a woven wire 
screen 40, through which the mixtirre is forced 
(App. 133 and 134). 

(5) Permitting the rods to harden, as on 
the conveyor belt 55 of Fig. 4, where jets of 
cooling air are directed against them. 

(6) Cutting the rods into pellets, as by the 
chopper 61, 62, 63, shown in Fig. 4. 

The examiner has indicated in his statement (App. 
150 and 151) the essential steps of Nixon’s process, 
and has shown the manner in which claims 2 to 10, 
inclusive, purport to distinguish from claim 1, which 
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appellants have accepted as “typical” (Brief, p. 28, 
final parasnraph). 

In claims 6 to 10, the thermoplastic compound is 
more particularly defined as acetylated cellulose, a 
term which is at least broad enough to embrace cellu¬ 
lose acetate. 

THE FBIOB ART RELIED ON BY APPELLEE 
The Conklin patents 

Among the seven patents listed by the Board of 
Appeals (App. 155), and relied upon by it and by 
the District Court in their respective decisions to sup¬ 
port their concurring findings that the ten claims in 
suit are impatentable, the two Conklin patents. Nos. 
2,048,686 and 2,155,303 (App. 159 and 167), are the 
primary, principal or basic references (Cf. App. 156, 
first paragraph). 

Conklin patent. No. 2,048,686, specifically relates to 
the production from cellulose acetate of “colloidized” 
molding powders or pellets (App. 161, first column, 
lines 1 to 6). That patent is based upon the cardinal 
discovery that “the moisture content of the cellulosic 
material is a critical factor” (ibid., lines 48 to 54), 
and must be kept below 0.5% (App. 162, first column, 
lines 32 to 39). By his discovery, Conklin asserts 
(App. 161, second column, line 47 to App. 162, first 
colimin, line 10), he makes commercially feasible the 
dry mix, as opposed to the wet mix, process, with the 
“cellulose ester material,” such as cellulose acetate 
(Cf. App. 161, first column, lines 37 and 38), “merely 
being worked up with the plasticizer and other in¬ 
gredients” (App. 161, second column, lines 49 to 51). 






Starting with cellulose acetate finely divided 
form” (App. 162, second column, lines 3 to 10), Conk¬ 
lin dries the material “by spreading the acetate in 
pan driers through which warm dry air is circulated 
at a low velocity” (ibid., lines 51 to 54). He prepares 
(App. 163, first column, lines 3 to 12) the molding 
mass by mixing together the cellulose acetate, plas¬ 
ticizer, and any other addition such as dyes, pig¬ 
ments, pearl essence, fillers, and the like. Use of 
solvents or volatile materials is avoided, and likewise 
the introduction of moisture into the plastic mass. 
The plastic mass is then subjected to kneading on 
heated rolls, whereby it is “converted to a completely 
homogeneous mass” and “there results a colloidized 
material” (App. 163, first column, lines 12 to 17, lines 
30 to 34, and lines 65 to 72). As foimed into a plas¬ 
ticized sheet on the heated rolls, the plastic “may be 
cooled and broken up or granulated into small par¬ 
ticles,” to produce a granular molding powder (ibid., 
lines 53 to 63). 

Patent No. 2,155,303 makes specific reference to 
Patent No. 2,048,686, and is based upon Conklin’s sub¬ 
sequent discovery that the cellulose acetate, as mixed 
with plasticizer, may be both dried and colloidized on 
the same pair of heated rolls (App. 170, first column, 
line 47, to second column, line 3). Like applicant 
Nixon, Conklin, in accordance with the teachings of 
his later patent, first mixes together the cellulose ace¬ 
tate, the plasticizer, and any other addition, such as 
dyes and pigments (ibid., second column, lines 11 to 
18). That plastic mass is passed through heated 
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drums or rolls, where it is first homogenized and there¬ 
after dried until all moisture in excess of 0.5% is 
removed therefrom (ibid., second column, lines 45 
to 52). Except in the particulars indicated, the proc¬ 
ess disclosed in Conklin patent. No. 2,155,303, is much 
the same as the process disclosed in the earlier Conk¬ 
lin patent. No. 2,048,686. 

The Moss patent 

The Moss patent. No. 2,265,303 (App. 197), is an 
auxiliaiy reference. Moss deals with cellulose acetate 
mixed with ‘Svater or other non-solvent” and sprayed 
with a liquid plasticizer (App. 199, fii^st column, lines 
45 to 53; second colmnn, lines 18 to 23). He pro¬ 
poses to convert this mixture, which is moist with 
the non-solvent, “into a powdery or granular form 
b}' extriiding it through an extrusion machine in rod¬ 
like form, and if necessary disintegrating the ex¬ 
truded material” (App. 200, first column, lines 63 
to 75).' Moss states (ibid., second column, lines 14 
to 27) that: 

' By suitable adjustment of the conditions, 
particularly the proportion of non-solvent and 
the temperature of the mixture in the extru¬ 
sion machine, the material extruded from the 
machine mav be obtained in the form of small 
rods, e. g., having a diameter of about % of 
an inch, which break up into granules under 
their own weight. The gi*anules may then be 
dried, for example on steam heated trays. 
The granules may be further broken up after 
drying. This breaking up of rods into gran¬ 
ules is apparently assisted by the use of the 
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cutter blades close to and preferably on the 
feed side of the extrusion plate of the extrusion 
machine. 

With respect to the effect of temperature on the 
product produced in accordance with his patented 
process, Moss does state, as follows, at one place (App. 
200, second column, lines 34 to 41) in his specification: 

In order to obtain the extmded material in 
granular form the temperature of the mixture 
in the machine should not be allowed to rise 
above about 35® C. Thus if there is any sub¬ 
stantial tendency to heating during the extru¬ 
sion process, it is desirable to employ a machine 
fitted with suitable cooling means, for example 
a water jacket. 

But at another point (App. 200, second column, lines 
57 to 69), he has the following to say: 

Granular material obtained as described 
above is very suitable indeed for moulding, 
and especially for injection moulding, since 
in this method a constant rate of feed to the 
injection cylinder is of great importance and 
is much more easily achieved using granules 
than with a powder. On the other hand the 
mixture mav if desired be obtained in the form 
of continuous rods or the like, which may be 
subsequently ground, e. g. by carrying out the 
extrusion at higher temperatures, e. g. 50-70° 
C. or more so that the nonsolvent evaporates 
from the materials as they are extruded. 

British Patent No. 422,232 

Another auxiliary patent is British patent. No. 
422,232 (App. 203). This patent, which was issued 
to the Celluloid Corporation of Newark, New Jersey, 
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relates to the molding of thermoplastic materials, and 
specifically, cellulose acetate (App. 205, lines 22 to 
34). Its molding compositions, the patentee asserts 
(ibid., lines 48 to 74), “preferably contain plasticizers 
or softening agents,*' and “may also contain pigments, 
dyes or other effect materials, and may be in the form 
of powder, chips, flakes, discs, rods, slugs, dice, tablets 
or any other suitable physical form to attain the 
desired results.” With respect to the particles of 
molding' powder, or molding pellets, designated 41, 
this British patent does teach that they may be heated, 
which is to say, preheated, in chamber 30 (App. 215, 
Fig. 2; App. 209, lines 102 to 113), prior to delivery 
to the injection molding device 31, 32, 33, 35, 39. It 
adds, however, to this teaching by expressly setting 
foi-th (App. 211, lines 6 to 17) that “Instead of sup¬ 
plying the pieces 41 from an outside source, they may 
be made by thoroughly converting or coUoiding the 
material in a preliminary screw stuffer 12, shown in 
Figure 2, and chopping the material leaving the nozzle 
17 thereof by means of the reciprocating knife 42,” 
and explicitly explaining that “The material may, if 
necessaiy, be given more than one passage through the 
stuffer in order that it shall be sufficiently colloided 
before being passed into the chamber 30.” 

The remaining patents 

The three other patents cited by both the Board of 
Appeals and the District Court are of lesser 
importance. 

Along with the two Conklin patents (App. 159 and 
167), the patent to Beck et al. No. 2,215,573 (App. 
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217), suggests, as the Board of Appeals noted (App. 
157, first paragraph) and the District Court found 
(App. 20), that “the plasticizer can be added at dif¬ 
ferent stages’’ and that it is “quite common to add 
plasticizers at any stage.” The broad references to 
“softening agents” in the Beck et al. patent mani¬ 
festly are references to plasticizers, in general (App. 
153, final paragraph; Cf. App. 205, lines 48 to 58; 
App. 117). 

As the Board fui-ther noted (App. 157, third para¬ 
graph) and the District Court further found (App. 
20), the patent to Conklin et al, Xo. 2,262,989 (A])p. 
187), and that to Bailey, No. 2,365,374 (App. 219), 
show, in accordance wdth the requirements of claims 4 
and 10 on appeal, screens in hot exti-usion machines 
for homogenizing thermoplastic materials, including 
cellulose acetate. See the homogenizer and filter 41 
(App. 231, fii-st column, lines 30 and 31) in the latter 
patent, and the several screens 27, 37, and 52 (App. 
192, second colunm, lines 66 to 68; App. 193, fiirt 
column, lines 9 to 23 and lines 37 to 40) in the former 
patent. 

SUMMARY OF ARGUMENT 

1. The seven cited prior patents relied upon by 
appellee establish that the process defined by the 
appealed claims did not involve the exercise of inven¬ 
tion. 

2. The teachings of the patents to Palmer and 
Kimble and Palmer, offered by appellants, would not 
serve to deter a mechanic skilled in the art from pre¬ 
paring thermoplastic molding pellets in the manner 
recited in the appealed claims. 
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3. Neither the experience of appellants’ witness, 
Zuccarelli, nor commercial success of the process dis¬ 
closed in the application at bar, suffice to impart 
patentability to that process. 

4. The dismissal of the complaint was not because 
of any error of law. 

ABGTTMENT 

1. The case on appeal presents the ordinary issue 
of patentability. The process defined by the appealed 
claims would appear to be novel, in the sense that the 
exact process is not indicated by the record to have 
been knowm or described prior to Nixon. The process 
also apparently is operative, and hence useful. The 
usual question that remained for determination in the 
Patent'Office and the District Court was whether in¬ 
vention was needed to dertse the defined process. 

Lack of invention and consequent unpatentability 
were apparent to the Board of Appeals and the 
District Court. In both of his patents, Conklin men¬ 
tions (App. 161, fii’st colunm, lines 15 to 20; App. 169, 
first column, lines 19 to 24) that cellulose ester plas¬ 
tics, which is to say, cellulose acetate, had, prior to 
either of his discoveries, been produced by mixing 
“the cellulosic material in a relatively finely divided 
form together with a predetermined amount of solvent 
and/or plasticizer into a thick paste” and extruding 
“this through an opening of the desired shape.” 
Conklin, however, does not specifically assert that he 
may rely upon a hot extrusion machine, as used by 
applicant Nixon, to homogenize or coUoidize the ma¬ 
terial, I in lieu of heated rolls. The significance of the 
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Moss patent, No. 2,265,303 (App. 197), and likewise of 
the British patent. No. 422,232 (App. 203), resides 
in the fact that each indicates the equivalency of 
heated rolls and a heated extrusion machine in homog¬ 
enizing or colloidizing cellulose acetate as mixed with 
a plasticizer. The two Conklin patents are the basic 
or primary references, showing the general process 
expressed in the claims on appeal. The Moss patent 
and the British patent are auxiliary references, show¬ 
ing the specific homogenizing, plasticizing, or colloid¬ 
izing step therein expressed. With respect to the Moss 
patent, the Board particularly recited in its decision 
(App. 157, second paragraph) that it “was relied on 
to show that instead of conducting the molding of the 
plastic mixture on hot rolls and thereafter breaking 
up the molded sheet into granules, as in Conklin, the 
plastic mixture could be extruded as rods and then 
cut into pieces.’^ Such also is the tenor of Finding 
of Fact No. 11 (App. 20), as entered by the District 
Court. 

In the language of said finding, with the two 
Conklin patents. Nos. 2,048,686 and 2,155,303, indi¬ 
cating why and showing how cellulose acetate may be 
dried to remove all moisture in excess of 0.5%, and 
the Moss patent, No. 2,265,303, and British patent. 
No. 422,232, establishing that such material may be 
subjected to heat and pressure in a hot extnision 
machine the same as on heated rolls, thereby to collo- 
idize it, said four patents, in their combined teach¬ 
ings, meet all the essential features recited in the 
ten claims in suit. Other details recited in these 
claims are plainly of little patentable significance. 
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As the Board of Appeals stated (App. 156, first para¬ 
graph), it apparently is not critical at what stage 
the moisture content is reduced, and “if one starts 
with the plastic in granular form, it would obviously 
be simpler and more effective to do the drj’ing while 
in that form, rather than after the granules had been 
compacted and/or agglomerated.”* Also, as the 
Board noted (App. 157, first paragraph), with ref¬ 
erence to the two Conklin patents and the further 
patent to Beck et al. No. 2,215,573, “the plasticizer 
can be added at diffei*ent stages” and it is “quite 
common to add plasticizer at any stage.” Again, as 
the Board suggested (App. 157, third paragraph), 
the further patents to Conklin et al. No. 2,262,989, 
and Bailey, No. 2,365,374, show homogenizing screens, 
as required alone by claims 4 and 10. Finally, with 
reference to the feature of feeding the granular, 

dried mixture directlv to the hot extnision machine 

% 

“through a closed conduit,” as recited in claim 1, the 
Board observed (App. 157, third paragraph) that it 
“represents only an obvious expedient to conserve 
heat, and also to prevent reabsorption of moisture.” 

The District Court necessarilv had reference to 
these prior conclusions of the Board of Appeals in 
ruling (Aj^p. 20, Finding of Fact No. 12) that, “As 
previously found by the Patent Office Board of 
Appeals, the minor differences over the seven cited 
references * * *, as recited in claims 1 to 10, in¬ 
clusive, in suit, are merely arbitrary and without 
invention, and applicant, Nixon, lias merely brought 
together old features selected by the use of good 
judgment but without invention.” 
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Appellants emphasize (Brief, page 28 et passim) 
freedom from “fines” and uniformity in size and 
shape as characteristics of the pellets produced by 
the process disclosed in the Nixon application. Such 
characteristics, of course, flow from the use in the 
process of a hot extrusion machine, and are incidental 
to its use. The molding pellets produced in accord¬ 
ance with the processes of the two Conklin patents. 
Nos. 2,048,686 and 2,155,303, contain fines, if they 
do contain fines, merely because they are derived 
from plasticized sheets which are “broken up or 
granulated” (App. 163, first column, lines 53 to 65; 
App. 171, first column, lines 32 to 45). Conklin does 
assert that in his molding pellets, “Each of its gran¬ 
ules is a sealed agglomerate of smaller colloidized 
particles homogenously welded together into a imit.” 

Appellants’ contention (Brief, p. 31) to the con¬ 
trary notwithstanding, the extrusion machine disclosed 
in the Moss patent is a “hot extrusion machine,” 
particularly as utilized in connection with what appel¬ 
lants are pleased to call the “third” procedure. Moss 
specifies (App. 200, second column, lines 57 to 69) 
that, in forming continuous rods which are “subse¬ 
quently ground,” the extrusion is carried out at tem¬ 
peratures of “50®-70® C. or more,” which is to say, 
from the temperature of medium hot water to that 
of scalding water, and beyond. The claims do not 
exclude operating an extrusion machine “at a tem¬ 
perature below that necessary for coUoidizing the 
mixture of thermoplastic material and plasticizer.” 
Claim 1, together with claims 6 and 9, goes no further 
than to recite that the mixture in the hot extrusion 
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machine is subjected to ‘‘heat and pressure/’ with no 
measure of either the heat or the pressure being set 
forth. Claims 2, 3, 4, and 5 (and similarly claims 7, 8, 
and 10) refer to “homogenizing” the mixture in the 
machine, and not to “eolloidizing” it. “Homogeniz¬ 
ing” is 'a broad term. As plaintiffs’ witness, Zucca- 
relli, explained (App. 113), “homogenizing is merely 
a mechanical mixture of two substances or two 
liquids.” 

The foregoing criticisms, directed by appellants 
against the Moss patent, are not advanced against the 
similar British patent. No. 422,232. That patent, it 
will be remembered, expressly teaches (App. 211, lines 
6 to 17) that the molding pellets 41 may be made “by 
thoroughly converting or colloiding the material in a 
preliminary screw stuffer 12” (Cf. App. 116 and 117). 

2. In' support of their position (Brief, p. 34) that 
“any skilled mechanic following the teaching of the 
art and using ‘good judgment’ would not attempt to 
heat a mixture of the thermoplastic material and 
plasticizer before extruding it as is done in the 
claimed process of the Nixon application,” appellants 
refer to the Palmer patent. No. 2,150,939 (App. 175), 
and to^he Kimble and Palmer patent. No. 2,151,476 
(App. 182), which they, rather than appellee, offered 
in evidence. So broad a proposition is manifestly 
untenable, as the District Court expressly found 
(App. '21). Palmer finds need to refrigerate only 
those plasticizers that have a pronoxmced solvent 
action upon cellulose acetate, and the like, at ordinary 
atmospheric temperatures (App. 177, first column, 
lines 16 to 23; App. 178, second colinnn, lines 41 to 47; 
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App. 179, first column, lines 34 to 37), and appellants’ 
witness, Zuccarelli, would appear so to have agreed 
(App. 120 and 121). The same would seem to hold 
true as to Kimble and Palmer. 

3. The experience of the witness, Zuccarelli, to 
which appellants refer (Brief, p. 35 et passim), should 
carry little weight in determination of the question of 
invention. He is not the mythical mechanic skilled 
in the art conceived of the patent statutes who is 
conclusively presumed to possess knowledge of all the 
prior art. Zuccarelli apparently places emphasis 
(App. Ill) on his knowledge that his employer and 
other companies practicing the art of compounding 
thermoplastics were not using extruders in the col- 
loidizing and plasticizing of thermoplastics. Yet, the 
plain showing of British patent No. 422,232 is that 
extruders are so useful. 

Appellee does not dispute the showing of the record 
that the process disclosed in the application in suit 
has enjoyed considerable commercial success. But 
even though utility and commercial success were con¬ 
ceded, they would not, in themselves, justify the grant 
of a patent to appellants {Morrison v. Coe, 74 App. 
D. C. 335,122 F. 2d 793; Rembert et al, v. Coe, 78 U. 
S. App. D. C. 51,136 F. 2d 793). On the question of 
patentability, commercial success is a determining 
factor only in doubtful cases. It cannot serve to 
create a doubt as well to resolve it {John T, Riddell, 
Inc., V. Athletic Shoe Co., 75 F. 2d 93; Premier 
Machine Co., Inc., v. Freeman, 84 F. 2d 425; Fernan¬ 
dez V. Phillips et al, 136 F. 2d 404; Pointer v. Six 
Wheel Corporation, 177 F. 2d 153). Also, commer- 
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cial success cannot justify setting aside a properly 
supported holding of the District Court {Farmer v. 
Boxar Tool d Mfg. Co,, 167 F. 2d 879). 

The finding of the District Court (App. 20) that 
the differences between the process recited in the 
claims in suit, and the processes of the prior art, are 
minor, arbitrary, and without invention, and that 
applicant, Nixon, has merely brought together old 
features selected by the use of good judgment but 
without invention, is submitted to be amply supported 
by and to have a rational basis in the record {Ahhott 
V. Coe, 71 App. D. C. 195, 109 F. 2d 449; Standard 
Oil Development Co, v. Marzall, 86 U. S. App. D. C. —, 
181 F. 2d 280, 84 USPQ 363). 

4. Foregoing Finding of Fact No. 12, as well as 
Finding of Fact No. 13 (App. 21), clearly is sufficient 
to sustain conclusions of Law Nos. 4 and 5 (App. 21 
and 22).' Finding of Fact No. 11 is no more than an 
added, Subsidiary finding. Hence, the dismissal of 
the complaint was not, as appellants would have it 
(Brief, p. 27), because of an error of law. 

CONCXUSION 

The decision of the District Court expressly was 
“based upon a hearing of the testimony, a reading of 
the evidence, including study of the diagrams of proc¬ 
esses of manufacture introduced as exhibits by the 
plaintiffs, and a consideration of the briefs of plain¬ 
tiffs and defendant.’^ Its findings and conclusions 
suffice, taken together, to give a clear imderstanding 
of the basis of the decision {Minnesota Mining d 
Manufacturing Co, v. Coe, 75 U. S. App. D. C. 131, 
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125 F. 2d 198). For the reasons given, it is respect¬ 
fully submitted that the District Court properly held 
all of the claims on appeal to be unpatentable, and 
that its judgment accordingly should be affirmed. 

E. L. Reynolds, 

Solicitor, U, S, Patent Office, 

Attorney for Appellee. 

Clabence W. Moore, 

Of Counsel. 

September 1950. 
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